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COMPUTER CONTROLLED ROBOTS 


Fischertechnik Computing Kit BBC Buggy 
10 different models from one kit. loyaa}eluhesvemere)aiane)i(-emenle)e)|(-mae)ele)e 
All suitable for computer control. Pen kit and Grab Arm now available. 


Contact your regular stockist or main Fischertechnik distributors, 
Economatics (Education) Ltd., Epic House, Orgreave Road, Handsworth, Sheffield S13 9LQ 
Telephone Sheffield (0742) 690801 
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CIRKWIK 
SCHEMATIC DRAWING ON THE BBC MICRO 


A lightpen driven CAD package orientated to the pro- Lightpen driven 
duction of schematic drawings, such as circuit diagrams, Virtual screen 8 x the BBC’s mode 4. 
flow charts pipework diagrams fluid logic diagrams and Uses standard dot matrix printer in dual-density graphics mode to 


mi Fees Freel ; ati produce excellent quality diagrams. 
many similar professional and engineering applications. Aulcmalic paris tsi generation. 


Up to 640 different symbols may be in use in any one diagram. 
Total symbol library unlimited in size. 

Create your own symbols with the lightpen on a highly magnified 
scale. ' 

Many electronic symbols already 

included in package. 
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CIRKWIK Program 
Available on disc only 
Datapen £19.95 inc. VAT & p/p 


Datapen Lightpen 
£25.00 inc. VAT & p/p 
S.A.E. for details of lightpen, CIRKWIK and other programs. } 


DATAPEN MICROTECHNOLOGY LTD. Dept. CT6, Kingsclere Road, Overton, Hants RG25 3JB Telephone: (0256) 770488 
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* Robots from under £50 that you can interface with your 
own home micro computer 


1 Tenclose £35.00 (Affiliated) Groups of people, eg schools, colleges, | % Regular magazine 


Computer clubs — all registered aT 
members receive individual benefits * Free entrance to exhibitions 
* News Letters 


| 

5 | enclose £16.50 (Individual) | 
7 I enclose £4.50 (Junior) Under 18 and o0.a.p.s | * List of Component suppliers 

| 














* Huge discounts 
* List of robot manufacturers 
* Ask about the robotic roadshow 
CAE, 2, ot: Sa? aa ae SLSR See ceiente ALN wr Tee pee MME a cette se 7 for schools and colleges 
I a te aE ee Se oa Opie ain ng aia GoWiee b Coen ull pew hk wUee ETS ChE Sw da REEL ENE WERRONN SSRN TESRaR PSE seme mae Dy Reo l * More information from Mare Skinner 
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Please make cheques payable to the AMATEUR ROBOT ASSOCIATION. | Tel: Haverhill (0440 707072 (5 lines) 
5 Queen Street, Haverhill, Suffolk, CB9 9DZ CT85 
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PROGRAMMERS WANTED 
FOR DEVELOPING 


COUNTRIES 


Voluntary Services Overseas is looking for 10 com- 
puter programmers to take up posts for two years or 
more in the less developed countries. 


Volunteers, male or female, will 
be required to train local peo- 
ple and will probably work in 
medical research, census infor- 
mation or financial records. 
One post is for a programmer 
at the Lilongwe Agricultural 
Development Department in 
Malawi. The job, after an initial 
period working on the financial 
side, will be with the evaluation 
and planning section, where 
the volunteer will implement 
programmes on agricultural 
survey data, streamline existing 
programmes and train staff. 
The university of Assiut, 
Egypt, has asked fora program- 
mer to design and run pro- 
grammes processing com- 
munity health data, train four 
graduates to take over the work 
and advise generally on the 
BASIC language. Assiut is the 
nly medical faculty in Upper 
Egypt and has an excellent 
record in promoting community 
approaches to health care. 
Brian Passman of VSO's 


Business and Social Develop- 


ment Department commented: 
“One does not automatically 
think of aid workers being in- 
volved in computing but there is 
a need for this skill too. Volun- 
teers should have a relevant 
qualification, two years ex- 
perience, as well as tact and 
sensitivity. They should share 
VSO's concer to combat ex- 
ploitation in any form and to 
enlarge people’s indepen- 
dence by helping them to 
develop their skills. VSO is 
interested in applications from 
minority groups. 

VSO recruits people bet- 
ween 23 and 65 for posts in 40 
less-developed countries. They 
work for a two-year period and 
received accommodation and 
a small allowance based on 
local rates of pay. Applicants 
should have no dependents 
though couples may be accep- 
ted if there are posts for both of 
them. Further details from 
Enquiries, 9 Belgrave Square, 
LONDON SW] or Tel: (01) 235 
Bie). 1 





A GROWING MARKET 


Propagating plants can be atime consuming process, 
especially if, like Blooms Nurseries of Bressingham, 
Norfolk, you're producing in the region of five million 


blooms annually. 


So to help them Blooms have 
installed anNCR Decision Mate 
V PC to monitor ‘work in pro- 
gress’ on each plant and seed- 
ing from the first moments of 
growth to the moment of sale. 

It has become essential to 
know what stage of growth cer- 
tain plants have reached, what 
treatments they've received 
and importantly, what treat- 
ments they should be given. 
The DMV has therefore come to 
play a vital role performing a 
number of specific tasks essen- 
tial to the blossoming of their 
business. 

Pesticide control is just one 
such area and John Adlam, 
Crop Services Manager, who 
has spentthe last year program- 





ming the DMV, can now quickly 
and easily identify the most effi- 
cient pesticide for a particular 
batch or field, given data such 
as type of plant, number of hec- 
tares and what stage of growth 
the plants have reached. The 
correct mixture of fertiliser and 
cost per acre is computed in a 
similar manner. 

All this is a step towards the 
development of a scheme to 
computerise the whole growing 
and selling process. Blooms 
hope to link up the DMV to their 
NCR I-9020 mainframe, inter- 
facing it with the main stock file 
and updating it automatically. 
Blooms expect the scheme to 
take two years before it is fully 
functional. U 
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BP LAUNCHES EDUCATIONAL 
RESOURCE ON RML MICROS 


Teachers who want to locate information on cross- 
curricular materials can now do so easily and quickly 
on a microcomputer, following the launch of BP 
Educational Services Electronic Catalogue. 


Based on the British Library's 
Schools Information Retrieval 
(SIR) software package running 
on Research Machines Ltd 
range of microcomputers, the 
catalogue gives fast access to 
details of more than 200 British 


Petroleum educational  re- 
sources and films. 
“Until now, teachers who 


wanted to identify suitable 
materials for interdisciplinary 
projects would have had to 
read through assorted conven- 
tional printed catalogues. With 
a computer program they can 
do the job more quickly and 
with greater efficiency and flex- 
ibility,” said Mike Fischer, 
Managing Director of Oxford- 
based Research Machines 
Ltd. 

BP Educational Service is 
offering the BPES Electronic 
Catalogue free to any teachers’ 
centre ormediaresource centre 
in the country. The catalogue, 
which comes with complete 
instructions, is free of copyright 
and can be duplicated by the 
centre for distribution to local 
schools and colleges. A free 
starter pack is also available to 
centres which have no previous 
experience with BP’s range of 
industry-related educational 
materials. 

“This is the first time BP’s wide 





range of educational resources 
can be accessed by computer. 
Initially, we are releasing the 
electronic catalogue to run on 
the RML 380Z, RML 480Z, and 
RML CHAIN Network. RML 
machines are running in more 
than 75 per cent of UK secon- 
dary schools and colleges,” 
said Dave Barnett, Manager BP 
Educational Service. “We plan 
to issue versions of the cata- 
logue later in the year to run on 
other micros.” 

The BPES Electronic Cata- 
logue, which has been de- 
veloped in conjunction with the 
Teaching Resource Materials 
Service, Ampthill, Bed- 
fordshire, requires no computer 
expertise. Its easy-to-follow 
instructions allow access to 
BPES resource files, and canbe 
searched by title, subject, skill 
and other combinations of 
headings. Permanent record 
printouts can also be distri- 
buted to other users. Every six 
months, BPES will update the 
service. 

A free copy of the BPES Elec- 
tronic Catalogue is available to 
teachers centres and media 
resources by contacting BP 
Educational Service, PO Box5, 
Wetherby, West Yorkshire, 


LS23 7EM; ortelephone Boston 
Spa (0937) 843477. 0 


WIN KENYA SAF ARI WITH 


ELEPHANT, —# 


Purchasers of 
10disks Elephant 
packs are on the trail 
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SCARED OFF BY SALES TALK 


Everybody knows, or should know, that emissions 
from VDUs are harmless. So why is ‘umbrella’ 
marketing outfit, ASTAR, flogging radiation-proof 


aprons for users of VDUs? 


In an extremely HighTech look- 
ing brochure entitled ‘New Pro- 
ducts For Safety In The Modem 
Office’, ASTAR (who also han- 
dle the Flat Card memory 
featured elsewhere in our 
News) have managed to pro- 
duce a masterful example of 
applied sales-psychology full 
of questions and suggestive 
conjecture, which looks to have 
been designed with the inten- 
tion of scaring people into buy- 


‘ing their products. 


Here are a few prime exam- 
ples of how the brochure de- 
scribes the computing en- 
vironment: 


"Video display terminals emit 
various forms ofradiation, includ- 
ing X-rays, microwaves, and in- 
frared light. they also cause a 
strong electrostatic charge to 
develop in the air in front of the 
screen. 


a strong charge” (strong 
charge, mind you) "...of up to 
50,000 volts per square inch.” 


“Some authorities believe that 
the nervous system may be direc- 
tly affected by ion imbalances in 
the elements present in the 
human body, leading to tension, 
irritability, and depression.” 


“Aspects of VDT (Video Display 
Terminal) operator health which 
are currently the subject of 
serious scientific study include: 


Bea om 


eyestrain, blurred vision, double 
images, headaches, dizziness, 
nausea, neck and back pains, 
facial rashes, tensions and other 
stressrelated problems, pre- 
gnancy dangers.’ 


Conveniently enough, the 
Royal Society for the Pre- 
vention of Accidents (RoSPA) 
has produced a twelve-page 
booklet entitled ‘VDUsers’, 
which more-or-less explains why 
you dont need a radiation- 
proof apron. The booklet 
emphasises that radiation from 
VDUs does not cause epilepsy 
or skin rashes, nor are pregnant 
women at risk from exposure to 
VDUs. In fact, the booklet points 
out that radiation levels from 
VDUs are not only below the 
stringent safe legal limits, but 
that they are even below the 
totally harmless levels present 
in the general environment. 
We rest our case... 


Radiationproof aprons avail- 
able from: Astar Intemational 
(UK) Ltd., Heathrow Business 
Centre, Terminal 2, Heathrow 
Airport, London TW6 IEU. Tel. 
(01) 936 9177 


VDUsers booklet available 
from: Sales Department, 
RoSPA, Cannon House, Priory 
Queensway, Birmingham B4 
6BS. Price: 7Op. O 
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of a Kenyan safari. 
Starting this month, 
they will be eligible for 
an entry opportunity in the 
Elephant Memory Systems 
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Kenya Safari competition with 
each 10disk pack they buy up to 


30th June. 


There are four super two-person 
safaris to be won with luxury 
accommodation and travel (on 
a ‘Jumbo’ jet?), all expenses 
paid. Entry is by means of a 
special puzzle card. Entrants 
have to complete the puzzle, 
write a slogan and returm the 
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card, together with the 1]Odisk 
pack top, to Dennison. They will 
automatically receive a free 
Elephant ‘T’-shirt as well as 
qualifying for entry to the com- 
petition. Judging of entries and 
the presentation of prizes will 
take place later this year. 0 
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TATUNG DROP PRICE ON 


EINSTEIN 


The price of the Tatung Einstein has been slashed by 
£150 to£350, pushing the machine into the same com- 
petitive arena as the BBC micro and the Amstrad 


CPC464. 
Whispers from the Tatung 
camp suggest that further 


developments are on the way, 
including a new version of the 
Einstein, and a new peripheral 
that will allow the machine to 
run MSX software. 

On the software side, Kuma 
Computers has announced a 
new communications package 
which will allow Einstein 
owners, armed with a suitable 
modem and Prestel/Micronet/ 
Telecom Gold account, to 


Save, View, and Print view- 
data screens. 

Meanwhile, Xitan Ltd., one of 
Britain's leading software dis- 
tributors, has been apointed to 
distribute CP/M software for the 
Einstein. Also, a version of the 
Microtext Authoring system - a 
computer based training pac- 
kage developed by the 
National Physical Laboratory - 
is to be made available shortly 
by Hampshire software house, 
Transdata. 0 


NEW GROUP TO MAKE 
ROBOTICS ACCESSIBLE 


An authoritative robotics specialist group has been 
set up by The British Computer Society to lead the 
way through the increasingly hostile jungle of com- 


puting and robotics. 


Chaired by Peter B Scott, 
robotics expert and author of a 
leading introductory textbook 
on the subject, the ten-strong 
organising committee will act 
as the focus for the Robotics 
specialist group, which will be 
open to everybody. 

It is intended that the group 
will provide a major forum for 
the exchange and discussion of 
knowledge in all areas related 
to the use of computing in 
robotics. It is also planned to 
foster research and application 
of such technology, with atten- 
tion to its social consequences, 
and to promote professional 
practice through education 
and training. 

Committee Chairman, Peter 
Scott, comments: “Already 
robotics can be seen to be rac- 
ing ahead into currently un- 
imagined regions, and ofall the 
disciplines which are aiding 
this development, computing is 
without doubt the most vital. 
Within the foreseeable future, 
the current cost of a com- 
paratively cheap robot con- 
troller will buy power greater 
than that of today’s largest 
mainframe computers. So it 
becomes vital that The British 
Computer Society, as the one 
chartered institution ideally 
suited to take a credible and 
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objective stance on such a 
computer-driven technology, 
shouldbeseentodoso, andina 
leading way.” 

The committee has already 
taken these words to heart, and 
has managed to secure funding 
for a one-day seminar on the 
subject ‘Robotics applications 
and implications’ with accom- 
modation for several hundred 
people at Imperial College, 
London on Wednesday 29 
May. Some of the leading UK 
experts on robotics and allied 
fields will provide a highly ac- 
cessible and comprehensive 
overview of all aspects of 
robotics. Such high-level 
seminars have been offered 
before, but the cost to each 
delegate of this one? £15.00, 
including refreshments. 

Says Peter Scott: “We should 
all be talking to each other 
about robotics. Seminar costs 
should be such that representa- 
tives ofsmalland medium sized 
firms are able to justify atten- 
dance to hear from and discuss 
with experts at first hand.” 

Further information can be 
obtained from Ms Catherine 
Wiles, Secretary, BCS Robotics 
Committee, Centre for Ro- 
botics, Imperial College, Lon- 
don SW7 2BX. 0 


INDEPENDENT USER GROUP FOR 


CPC 464 


An independent postal user group dedicated to the 
Amstrad CP 464 has been set up by Nick Godwin, 
organiser of the ZX81 group, ZX EXCHANGE. 


The group seeks to encourage 
home programwriting as a 
creative activity, by exchang- 
ing the experiences and exper- 
tise of amateur programmers of 
all ages from all over the coun- 
try. it will also offer opportunities 
to make direct postal contact 
between amateur program 
writers who have _ particular 
interests in common. 

The main forum for the group 
will be a newsletter, to be pro- 
duced every two months. This 
will carry reviews of utility soft- 
ware and publications, infor- 
mation about magazines, books 
and other publications of 
special interest to CPC 464 
users, and will report on other 
user groups and special deals 
that are available. It will also 
carry routines. The inaugural 


issue is now available and in- 
cludes, among other routines, a 
simple technique to display a 
disc unspoilt by any inter- 
ference pattern and not requir- 
ing the use of SIN and COS. 

The group will appeal to any- 
one who is interested in writing 
software for the Amstrad com- 
puter, whether or not he or she 
has previous programming ex- 
perience. Full details can be 
obtained by writing to the 
address below, enclosing two 
second-class postage stamps. 
A copy of the inaugural news- 
lettercan be secured by enclos- 
ing a cheque or postal order for 
50p, payable to Nick Godwin at 
4 Hurkur Crescent, Eyemouth, 
Berwickshire, Scotland, TD14 
SAP. O 


‘FLAT CARD’ STORAGE NOW 


AVAILABLE 


Anew storage medium looks set to emerge as the con- 
venience package for tomorrow. 


The new medium, a flat plastic 
rectangle the size of a credit 
card, has been developed by 
Japanese company, Astar. 

The Astron Card, as its 
called, is a solid-state memory 
device that packs 32Kbtes of 
ROM into a surface no more 
than 3mm thick. 

Astarsee the card as an alter- 
native to prepackaged ROM 
and cartridge software - and it 
certainly has advantages over 
these more conventional 
media. The card is small, thin 
and robust, alleviating most of 
the common ‘storage’ pro- 
blems, and the surface of the 
card is ideal for carrying logos 


and other artwork associated 
with the software. 

Astar say that by the end of 
this year four types of card will 
be available: Custom made 
masked ROM; small quantity 
EPROM; EEPROM and high- 
speed CMOS RAM with a built- 
in Lithium battery. O 





MCT BASIC FOR COMMODORE 64 


A Cl6-compatible BASIC for the Commodore 64 is 
now available from Micro Component Trading Co. 


(MCT) of Norwich. 


The new BASIC contains a 
number of extensions not found 
in V2. or its contemporaries, 
and is in the form of a 
cassette complete with Turbo 
loader. 

Incorporating a number of 
sprite and hires graphics com- 


mands, MCT BASIC is set to 
retail at £10.95 including VAT. 

A ROM version will be avail- 
able shortly, but a price has yet 
to be announced. 

MCT are at Group House, 
Fishers Lane, Norwich, Norfolk 
NR2 1ET. Tel 0603 666966. 0 
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BRITISH FIRMS AGREE NETWORK 


STANDARD 


Following a survey of British microcomputer manu- 
facturers, a report hs been published outlining anum- 
ber of recommendations which could lead to the 
standardisation of local area networks and pro- 


tocols. 


The survey, commissioned by 
the British Microcomputer 
Manufacturers’ Group (BMMG) 
in conjunction with the Depart- 
ment of Trade and Industry, 
highlights the need for an 
agreed LAN standard before 
such astandardis imposed bya 
single major manufacturer 
(IBM?). 

More urgently, the report pin- 
points the need for a definition 
of the ‘local area network’, 


emphasising that the success of 
any standard would require a 
promotional campaign to 
enhance manufacturers’ 
awareness of it. 

The report describes a six- 
phase implementation plan 
which would give manufac- 
turers already producing LANS 
to their own design the chance 
to ‘phase-in’ the new standard. 


O 


SCHOOLS COMPUTER PROJECT 


“MISGUIDED” 


The heavily publicised Government sponsored 
M.E.P. project has been misconceived and has been 
wasteful, said Brian Drinkall, Managing Director of 
PMSL Mentor Ltd., the Bradford computer based 


training company. 


“The computers installed in 
most of our schools are little 
more than toys. They're fun and 
you can teach children about 
computers with them, but they 
really aren't much use as teach- 
ing aids across the syllabus, 
and they don't prepare the 
youngsters for using computers 
in the real world”. 
Commenting on reports that 
the French govemment plans to 
install 120,000 micros of the size 
used in business, like the 
Apricot, Drinkall commented, 
“This is exactly the right way to 
go. Using modem techniques of 
computer based instruction 
such as Mentor Il, teachers will 
give their pupils tremendous 
learning advantages across the 


full range of subjects.” 

Pointing out the difference 
between the French approach 
and ours, Drinkall summed up, 
“It's a bit like the British taking 
their kids out to lunch and 
restricting them to hamburgers. 
It's exciting, it's fun and they 
learn how to behave in public. 
Meanwhile, the French 
children are being offered the 
full choice of the’menu’, acquir- 
ing taste and leaming to dis- 
criminate. Unless we do some- 
thing aboutit, we will become a 
nation restricted by cheap, fast 
educational fodder when alittle 
more consideration could result 
in a more varied and beneficial 
diet”. LJ 


ECONOMATICS TAKE 
FISCHER-TECHNIC PRODUCTS 


Distribution of the Fischer-form and Fischer-technik 
product range, including the exciting new computer 
controlled robot kits, has been taken over by 


ECONOMATICS (EDUCATION) LIMITED. 


Already established as a major 
distributor of technical equip- 
ment for education, Econo- 
matics will now be supplying 
both the retail trade and other 
educational distributors with 
this product range. 
Fischer-technik is the preci- 
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sion construction system with 
graded sets for different age 
groups. A simple version allows 
very quick assembly, while 
more complex sets allow very 
sophisticated models to be 
built. The latest addition to the 
range is the newrobot kit, which 
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MANAGEMENT’S JOB TO STOP 


FRAUD 


Greater awareness by management of the additional 
risks posed by computerisation would significantly 
minimise computer fraud and misuse, says the Audit 
Commission in a report recently published.* 


Its survey, involving public and 
private sector participants, 
revealed that few cases of com- 
puter fraud demonstrate in- 
genious technological _ skill; 
most take advantage of in- 
herent weakness in particular 
procedures. 

The report emphasises that 


while new entrants in organisa- 


tions are increasingly familiar 
with computing, middle and 
senior management are _in- 
variably not. The new genera- 
tion is ready to grasp the 
potential whereas others may 
fail to grasp the implications, it 
wats. To counter fraud and 
identify the safeguards re- 
quired, the report urges 
management to adopt a more 
systematic approach. 
Analysing the seventy-seven 
cases submitted in the survey, it 
highlights the following points: 
@ [n all fraud the opportunity 
rather than the actual finan- 
cial amount is the determin- 
ing factor. 
@ Disturbingly, a large num- 
ber of frauds are perpetrated 
by long serving employees in 
trusted positions, who divide 
almost equally between 
clerks and managers/super- 
visors. 
@ Three quarters of the 
reported frauds resulted from 
unauthorised submission 
and alteration of data. In 
many cases the opportunity 
was blatant and weaknesses 
were known. 
@ Use of computers for 
private work - by far the most 
publicised misuse - accoun- 


can be used to build up 10 dif- 
ferent computer controlled 
models ranging from simple 
traffic lights through to a two 
axis robot. 

ECONOMATICS, a Sheffield- 
based company have many 
years experience in develop- 
ing manufacturing and supply- 
ing technology teaching equip- 
ment. From a sound base of 
industrial automation con- 
sultancy and _ service, the 
growth of the education equip- 
ment company has reflected 
the important changesin the UK 
School Curriculum. 

The emphasis is on the 


ted for22 percent ofreported 
cases. The increasing use of 
desk-top microcomputers will 
exacerbate this trend. 

@ In one instance of theft of 
computer-produced output, 
presigned bank giro cheque 
forms with a maximum face 
value of £931,000 were 
stolen. 


Existing intemal controls and 
audit systems led to the 
discovery of overhalfthe cases, 


which underlines the need for 


such procedures. However, the 
fact that one third of all reported 


cases were discovered by other 


means, sometimes anonymous 
tip-offs, gives cause for concem. 
For the auditor to function effec- 
tively in the future, the Commis- 
sion stresses that he or she will 
need to be fully “computerate”, 
with equal accounting and 
computing knowledge. 

Clearly, more computer 
frauds are committed than are 
discovered. Whilst 
reports have estimated enor- 
mous losses through fraud 
among financial institutions 
(which did not respond to the 
Commission's survey), the 
Commission believes the 
implications for 
organisations which did - and 
for their auditors - are in no 
way invalidated. 


recent 


the many 


For a copy of the report or 
further information contact John 


Cheetham or 
Slaughter on 01627 0383. 0 


* Computer Fraud Survey. Pub- 
lished by HMSO price £3.30. 


technology of ‘control’ and the 
material is being constantly 
updated to include modem 
industrial techniques. Probably 
the fastest growing areais in the 
field of robotics and here 
Economatics have produced 
the British Broadcasting Cor- 
poration Buggy, a small mobile 
robot used to illustrate the use of 
the microcomputer in a control 
sitution. Further developments 
now include aPen forthe Buggy 
to enable it to draw shapes pro- 
grammed by the computer and 
a Grabarm which makes the 
Buggy a working robot. U 
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EMPLOYMENT PROJECT FOR 
YOUNG DISABLED 


Anew employment project for the disabled has been 
announced by THORN EMI Computer Software, part 
of THORN EMI Information Technology Division. 


Launched in association with 
COMET (Concemed Micros in 
Employment and _ Training), 
established by British Mic- 
rocomputing Awards, the 
scheme will provide spon- 
sorship by THORN EMI Com- 
puter Software of a trainee 
programmer role within the com- 
pany's Altergo Products Divi- 
sion for a disabled young 
person. 


The sponsored place will be 
awarded by competitive entry 
for which criteria will include 
academic achievement and 
programming suitability. 
Entrants should have at least a 
GCE ‘A’ level standard or 
equivalent of education and be 
able to demonstrate logical 
ability. Experience in comput- 


ing would be useful but is not 
essential. 

A COMET Award Panel will 
shortly be announced who will 
select and interview appli- 
cants. This panel will consist of 
specialists in the computing 
and disabilities fields. The suc- 
cessful applicant will be 
announced at the British Mic- 
rocomputing Awards Cere- 
mony on June 12th 1985 at the 
Park Lane Hotel. 

The scheme is now open for 
applications and anyone 
interested in applying should 
initially contact: The National 
Bureau for Handicapped 
Students, 40 Brunswick Square, 
London WCIN 1AZ (Tel: Ol- 
499 5195). Applications close 
on April 24. ea 


FERRANTI DEMONSTRATES 


INFERENCE ART 


Ferranti Computer Systems Limited will be dem- 


onstrating ‘Inference ART’ on 


the Scientific 


Computer/Symbolics and Miles 33/LMI stands at the 
Artificial Intelligence and Simulation of Behaviour 
(AISB) Conference at Warwick on 10-11 April. 


Inference ART is a comprehen- 
sive expert system develop- 
ment environment which inte- 
grates the latest techniques for 
the representation of know- 
ledge and reasoning, and is 
considered to be well ahead of 
similar products. It has been 
used to develop expert systems 
for demanding realtime ap- 
plications, including a system 
for NASA to control tracking 
data during space shuttle re- 


MAKING MONEY 


entry. 

Ferranti, recently appointed 
as the main distributor in 
Europe and the Middle East, 
will provide all support, training 
and consultancy for users of 
Inference ART and is setting up 
a network of sales outlets. 
Ferranti has had experience of 
developing practical expert 
systems and is established as a 
supplier of artificial intelligence 
products. UO 


Bulls, Bears, and Microcomputers is the title of anew 


book from Sigma Press. 


Its author is none other than 
Computing Today contributor 
G T Childs, and the book is 
intended to show how your 
micro can help make the most of 
your investments. 

Chapters include an intro- 
duction which outlines how 
computes can be linked used in 
a financial context; Risk and 
Reward (‘where should you put 
your money?’); Jargon (a quick 
guide to investment language); 
Buying, Selling and Following 
shares and Organising your 
Portfolio. The book continues 
with several more chapters out- 
lining the investment options 
open to you. 
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Iwas alittle put off, though, by 
a sentence in the opening 
chapter that reads’... a person 
with a double-barrelled name 
and an expensive public school 
education may be a totally unfit 
person to invest in the market 
as he or she may never save a 
penny they eam.’ Now, I have 
neither an expensive public 
school education, nora double 
barrelled name. However, | 
cannot save for toffee. Maybe 
this book could provide me with 
the necessary incentive! (Send 
your donations to the Assistant 
Editor c/o Computing Today. 
Watch-out fora review in the 
near future. 


BIBBY GROUP GOES INTO 


ROBOTICS 


Cyber Robotics, the educational and industrial robot 
manufacturer, has moved from its Cambridge base to 
the West Midlands following its recent takeoverby the 


giant Bibby Group plc. 


It is now operating from the 
J] Bibby Science Products 
Limited factory at Stone, in 
Staffordshire. 

With an injection of capital 
plus new management, Cyber 
Robotics is now poised to make 
a renewed impact on the 
expanding robotics market. 

lhe company's new top man 
is electronics graduate Paul 
Ritson, 31, whose previous job 
was with Dainichi Sykes 
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Robotics, supplying industrial 
robots for the re-equipping of 
production lines. 

His first action on joining 
Cyber was to boost demand for 
the company's £650 edu- 
cational robot by offering £200 
worth of free extra software to 
buyers. 

Cyber Robotics will be 
launching a new product at the 
Automan’‘85 Show, May 14-17, 
National Exhibition Centre. O 


Commodore Business Machines (UK) Ltd recently 
presented the Prime Minister, the Rt. Hon. Margaret 
Thatcher MP, with the one millionth and two 
millionth Commodore Computers to be manufac- 


tured in Corby in March. 


In the Prime Minister's private 
room atthe House of Commons, 
17 year-old Carmella Polcaro 
and 19 yearold Robert Gray 
presented Mrs. Thatcher with 
the computers, both Com- 
modore 64s, on behalf of the 
workforce at Commodore UK's 
Corby factory. 

Commenting on the presen- 
tation, Commodore UK's Act- 
ing General Manager, Arthur 
Scott, sad, “We are indebted to 
the Government for the support 
it has given us in setting up our 


new manufacturing facility in 
Corby. 

“We are equally grateful to 
Mr. Powell for his continued 
encouragement and interest in 
our activites. 

“Today was an opportunity 
for us to celebrate the produc- 
tion of two million Commodore 
computers in Britain and to pre- 
sent two of them to the Prime 
Minister in recognition of the 
investment which helped to 
make it possible.” UO 
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GOVERNMENT SOFTWARE 
GUIDELINES FOR EDUCATION 


A book* published today for the government educa- 
tion departments’ Microelectronics Education Pro- 
gramme (MEP) is likely to become an international 
standard reference work in the field of educational 


computing. 


Education Software: a 
creator's handbook, edited 
by Cambridge-based Ken 
Alexander and Diana Blan- 
chard of the MEP Software Unit, 
distils into one comprehensive 
volume the many lessons the 
Programme has leamt about 
producing software for schools 
to use. 

Since its inception five years 
ago MEP has attracted world- 
wide interest in the range, 
quality and educational 
integrity of its teaching and 
leaming materials. Overseas 
visitors are always interested in 
the approach the Programme 
has adopted towards ensuring 
that its published software is of 
the highest quality. 

There are six sections in 
‘Educational Software’: origina- 
tion and design; coding; field 
trialling; software support; 
publication; software evalua- 
tion. Each section draws on the 
expertise of contributors from 
many areas of education and 
industry and represents some of 
the most authoritative views 
currently available. 

The 36 pages of appendices 
give some useful contacts, 
examples of program listings, a 


STOP PRESS 


model publishing agreement, 
machine limitations, etc. There 
is a glossary of terms that are 
peculiar to the fields being 
discussed. 

Copies of the book are avail- 
able for reference in the Pro- 
gramme’s 14 regional in- 
formation centres. 

In the foreword to the book 
Richard Fothergill, director of 
the Microelectronics Education 
Programme, says: “One of the 
most difficult and yet exciting 
aspects of ourmodem age isthe 
rapid and seemingly continual 
advance of technology. it is dif- 
ficult because change always 
presents problems as we leam 
to accommodate to it, and 
exciting because the advances 
present us with new oppor- 
tunities to help children and 
students leam. 0 


*Educational Software: a creator's 
handbook’. Edited by Ken Alexan- 
der and Diana Blanchard, MEP 
Software Unit. 276 pages, 240 X 
165mm, illus. Distributed by Tec- 
media Limited, 5 Granby Street, 
Loughborough, LE]] 3LD. Price 
£25 plus postage and packing 
(£2.88 in the UK) with an introduc- 
tory price to UK schools of £10 plus 
postage and packing. 


y the time you read this the Amstrad 664 will have 
been in the shops for a week or two, but this item is 





being written the afternoon of the press launch of the product 
— Such is the company’s, and Alan Sugar's (The MD) 
disdain for other computer manufacturers that present 
empty boxes at press launches. 

I case you haven't seen it already, the 664 is the 464 witha 
3" disc drive where the cassette unit is on the 464, a slightly 
modified case to accomodate this (and different colour 
scheme) plus afew modifications to the software. And herein 
lies a cautionary tale... 

To the user, the modifications to the software will initially 
seem trivial. Besides slightly improved disc handling 
routines and some extra graphic commands, you won't 
notice a lot. However, a good deal of work has gone into the 
firmware; for a start, Locomotive Software — the people 
that actually wrote the firmware — say that the BASIC is 
faster; not much faster(a comparative figure of 13.1 seconds 
instead of 13.2 on an unspecified benchmark was floated), 
but every little helps. 

However, the crunch comes for software written in 
machine code. As a result of the re-vamp, although the 
software is largely the same, it's all moved around inthe com- 
puters memory map. In particular, the keyboard map is not 
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Amstrad MD, Alan Sugar, and the new Amstrad CPC664. 


where it used to be! Now, at the time that the 464 originally 
appeared, Amstrad made a manual on the firmware avail- 
able to programmers, and this, amongst other things, gave 
the location of the ‘Firmware Jumpblock’, ie, a table that told 
the programmer the address of the various useful bits of 
information. 

Through the jumpblock, the programmer can get a key- 
board scan, ie it can tell the last key pressed, but not a 
keyboard map, ie it doesn't tell you which other keys are 
being pressed. This resulted in many people digging around 
in the ROM to find the keyboard map, when writing their 
software package using these addresses. So unfortunately, 
their software will not work on the 664. 

Amstrad, on the other hand, and all those writers who 
have observed the rules written into the firmware manual, are 
laughing, because their programs will work on the 664. The 
trouble is that it's the most creative programming that will fall 
foul of the change, although Amstrad do say tht any program 
which drives the machine direct, ie doesn’t use any of the 
firmware, will have no problems. 

The press launch provided an interesting insight into the 
way Alan Sugar, Amstrad’s MD, works. According to Sugar, 
the company motto is something along the lines of: “Ourcon- 
sumer is the truck driver and his wife”. (Sounds like a certain 
chocolate bar — Ed.) By this he means that people want 
computers that they just plug in and switch on — no messing 
about with different little boxes that need masses of intercon- 
necting wire. 

Sugar also stressed that he sees the computer market as a 
consumer electronics market, just like any other consumer 
electronics market, and that “Our business has always been 
based on the material content of the product,” by which he 
means that some people's prices are too high for what it costs 
to put their computers together — ratherthan his prices being 
exceptionally low. | 

44% of Amstrad’s business is outside the UK, and in the 
computer line, considerably more; in 1984, Amstrad claim 
(and we have no reason to doubt this claim) to have sold 
200,000 computers, and in 1985 they say they'll make and 
sell600,000. This implies that by the end of 1985 there will be 
about 300,000 Amstrads in use in the UK. 

Sugar was very keen to kill speculation that there would be 
another computer launched during the year. Although he 
says he expects to see other computer products appearing 
he wouldn't say what (he says that he won't announce the 
products until they're about to go into the shops). 

One final point regards Compact Dise — nothing to do 
with computers. Here Sugar notes that this is a market just 
waiting for a product of the ‘truck driver and his wife’ price — 
and here's a non-truck driver that would buy one! 
Dave Bradshaw 
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BACKNUMBERS 





JANUARY 1984 


TRS-80 programmer's aid, Apple music, 
Electron review, TRS-80 screen editor, 
calendar program. 


FEBRUARY 1984 
Using MX-80 graphics, Colour Genie 


monitor, non-random random numbers, 
ZX81 Forth, Program recovery on the 
Commodore 64. 


MARCH 1984 
Easycode part 1, BBC poker, Spectrum 
SCOPE review, Genie utilities, 


Spectrum Centronics interface. 


APRIL 1984 

MEMOTECH MTX500 review, Genie 
BASIC extensions, Brainstorm review, 
Disassembly techniques, Recursion. 


MAY 1984 


Debugging, Spectravideo SV318 
review, Extending the Commodore 64's 
BASIC part 1, Z80 text compactor. 


JUNE 1984 


Adler Alphatronic review, Digithurst's 
Microsight review, Commodore search 
and replace, CP/M directory, Inter- 
rupts. 
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JULY 1984 


Commodore BASIC extensions 
reviewed, The Art of Islam, a fast sort, 
Brother HR5 review, Random Thoughts, 
extended palette on the Dragon. 


AUGUST 1984 


Apricot xi review, BBC Mode 7 screen 
editor, Genie sprites, Microdrive-tile line 
editor, TRS-80 screen scroller. 


SEPTEMBER 1984 

CUBE'’s Beebflex, Electron drawing 
utility, MTX real time clock, Commodore 
SX64 review, BBC disassembler, TRS-80 


Fastsave. 


OCTOBER 1984 

AMSTRAD CPC464 review, Dragon 
sprites, Commodore 64 adventures, BBC 
Draughts, Nascom screen dump. 


NOVEMBER 1984 

Apple IIc review, Epson PX8 review, 
MTX utilities, Z80/TRS-80 memory move 
routine; 16-page Business supplement. 


DECEMBER 1984 
Acorn Bitstick package review, Art and 
the AMSTRAD, BBC Draw, Psion 


Organiser review, Koala Pad review. 


JANUARY 1985 


BBC Commodities, Tatung Einstein 
review, Fujitsu Micro 16 review, 
Commodore 64 prettyprint, MTX500 
Life, Nascom string-save. 


FEBRUARY 1985 


The Intelligent Computer, Dragon 
interrupts, BBC Machine-code monitor, 
Tasword 464 review, Spectrum/BBC 
cassette volume meter, Sakata SCP800 
printer/plotter review, Spectrum ON 
ERROR, TRS-80 mail list, BBC 
passwords; Deficiency, Abundance, 
Perfection. 





If you've lost, lent or had stolen 
one of those precious back copies 
of Computing Today then now is 


your chance to fill the gap in your 


collection. The list of issues given 


si represents the few remaining 


ies that we have available to 
halp complete your library of all 
He s good in features, programs 
and reviews. 


If you want one of these issues, 


it's going to cost you £!.40 
(including postage and packing) 


Please send me the following Backnumbers 


ISSUE 


Atf&!.40 each. lIenclose £. 


= 


but we think that’s a small price to 
pay for the satisfaction you'll get. 
Ordering could hardly be at 
simpler — just fill in the form, cut 
it out (or send a photocopy) 
together with your money to: 


Backnumbers, 
Infonet Ltd, 

Times House, 

179 The Marlowes, 
Hemel Hempstead, 
Herts HP] 1BB. 


BACK NUMBERS 


I enclose a cheque/PO for £..... {Payable to ASP Ltd) 
I wish to pay by credit card 


Access 0 
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Insert Card No. 


If you wish to pay by Access or Barclaycard, 
just fill in your card nurnber and sign the torm. 
do not send your card. 


Please allow 21] days for delivery. 


If you wait until next rnonth to do 
it, the chances are that we'll have 
run out of the very issue you 
wanted! 





Barclaycard O 


(Rane AVCARD ) 
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TALKING 


Don 


Thomasson 


mong the books which 
have recently come to 
us for review, one of the 


more unusual - and therefore 
more interesting - was Servic- 
ing Personal Computers, by 
Michael Tooley (Newnes 
Technical Books). Even the first 
brief glance through its pages 
gave us food for thought. 

Itcan be quite difficult togeta 
faulty computer repaired, and 
this creates a temptation to 
attempt. Some manufacturers 
disclaim all responsibilty for a 
machine if there is the slightest 
evidence that the screws hold- 
ing the outer case together 
have been disturbed, so any- 
one who attempts to effect a 
cure should be reasonably con- 
fident that he can bring the work 
to a successful conclusion. 

To do this, he may need a 
combination of knowledge and 
skills ranging from simple elec- 
trical matters to a detailed 
understanding of the software 
involved. He willneed atleast a 
circuit diagram, and preferably 
atechnical manual, though - as 
Mr Tooley points out - some 
technical manuals contain very 
little useful information. 

Mr Tooley's objective is to 
provide a broad spectrum of 
information likely to be useful to 
anyone who wants to cure an 
ailing computer, but it is not 
entirely clear whether he is writ- 
ing for a private user or a pro- 
fessional repairer. A section on 
test equipment describes gear 
with total cost running into thou- 
sands of pounds. There is even 
a diagram suggesting how the 
workshop should be laid out, 
with data on fire precautions 
and the like. 

This conjured up a picture of 
someone reading the book and 
then setting himself up to offer a 
repair service. A tyro might well 
get away with this, providing he 





was cautious enough to avoid 
making matters obviously 
worse, because many faults 
can be cured almost by acci- 
dent. Removing socketed chips 
and putting them back again 
has solved many a problem. 
Other defects are more difficult 
to trace. a single ‘dud’ store 
location may affect one pro- 
gram but not others, leading to 
a suspicion that the fault lies in 
the program. A thorough store 
check is always worth while, 
especially if it runs automati- 
cally on a soak test basis. 
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But there are problems which 
can only be solved by patience 
allied with experience. [ 
remembera program thathad a 
habit of going dumb, leaving 
the screen shimmying idly, with 
no response to anything but 
Reset- which, of course, lost the 
evidence. After some six weeks 
of spare time fiddling - the fault 
became achallenge -I noticed 
that location 0072 had been set 
to &72, fortunately without 
causing the program to halt. 
Suspicion fell on the line listed 
below; 


FOR J7=0 TO LEN(DS$) - 1: 
POKE DS+J7,ASC(MID$(DS$, 
J7+1,1)) 

The idea was straightforward 
enough. The string DS$ was to 
be POKED into location from 
DS on, these being in the screen 


RAM. What it was doing was 
POKEing a byte from DS$ into a 
location based on DS§, not DS. 
Changing DS to PP throughout 
removed the bug completely. 

It did not, however, remove 
the real fault, whichI must admit 
was never traced. It could have 
been a bug in the interpreter, 
which could have been chec- 
ked by the fact that the fault 
appeared on another machine 
of the same type - and it did, | 
believe. In that case, I had no 
wish to redesign the interpreter. 

Another type of problem 
about which we hear a good 
deal arises from compatibility of 
hardware and software bought 
from different sources. None of 
the suppliers want to know 
about the problem, and the 
unfortunate purchasers are left 
with junk on their hands. It might 
be necessary to get several 
people together to find a solu- 
tion, and nobody has the time 
for that sort of thing. 
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Would Servicing Personal 
Computers have helped my 
problem or one of these com- 
patibility bugs? When the com- 
puter lies doggo and won't give 
a helping hand, more than a 
broad spectrum of knowledge 
is needed. Lateral thinking and 
imagination come into play, 
and those are difficult skills to 
teach. 

The worrying thing about the 
bookis thatit provides relatively 
basic information regarding 
such matters as circuit symbols 
and computer architecture, not 
to mention the circuits of 
memory cells, which aims it at 
people of very limited exper- 
ience, yet there are sections on 
the repair of disc drives, printer 
and monitors, which call for 
expert attention. 

However, the book contains 
a lot of interesting data. It may 
scare off those who are likely to 
get themselves and their equip- 
ment into trouble, and if it 
inspires others to study the 
subject more deeply it will have 
achieved its object. Perhaps 
the ideal reader might be a 
television service engineer who 
wants to move up a step. 

The lack of adequate servic- 
ing facilities is a brake on the 
development of the computer 
world. Sois the lack of real sales 
support. Looking round my 
populous home area, | have 
found remarkably few dealers, 
and among the ones |! did find 
there was an offhand attitude. 


Technical Manuals? You should 
write to the manufacturer. 
‘Deliver the equipment? Haven't 
you got a car?’ Go back for 
questions about apparent 
faults, and yougetashrug ofthe 
shoulders. Is it any wonder that 
small computer sales are 
below expectations? 

Where servicing is con- 
cemed, Mr Tooley has the right 
idea, up to a point, but he may 
not have hit the target as pre- 
cisely as he would have liked. In 
216 closely-packed pages he 
has covered a great deal of 
ground, butifthe book were four 
times the size there would still 
be vital information left out. As 
an appetizer, the book is fine, 
but it needs following up, with 
expansion of some ofthe points 
barely mentioned in passing. 

With such a vast volume of 
books appearing on the market 
each month - we can barely 
scratch the surface in our 
reviews - it seems a great pity 
that there is not a set of really 
sound tutorials on different 
aspects of computers. The 
theory is that books linked to a 
particular type of machine will 
sell better than anything of 
general interest. That may be 
true, but one wonders if the 
general field has yet been pro- 
perly exploited. 

One problem is that it can 
sometimes be extraordinarily 
difficult to explain in print a pro- 
cedure which you can carry out 
yourself without thinking. There 
is a danger that the explanation 
may become too complex, 
making something essentially 
simple look complicated. If any- 
thing, Mr Tooley makes com- 
plicated things look simple, so 
perhaps we should attempt a 
joint effort! 


(J 0) 


In one sense, Servicing Per- 
sonal Computers aligns with 
our current policy to provide 
general information, ratherthan 
listings for particular com- 
puters. What we wantto dois to 
provide information that people 
need. If we worry too much 
about the use they may make of 
the information, we will get 
nowhere, so we must not be too 
critical of Mr Tooley’s offering. 
He clearly has a wide know- 
ledge of his subject, and has 
used the pages at his disposal 
to good advantage. 


Servicing Personal Computers 
Michael Tooley 
Newnes Technical 
Books £17.95 
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CAN YOU HELP? 


Dear Sir, 

I started my company just over 
three-and-a-half years ago, 
with the aid of a 16K Video 
Genie and printer. 

During this period, I bought a 
word processing program 
(Word 4 Word) from a company 
called Premier Publications in 
Croyden. This has proved to be 
an absolute boon, and is an 
extremely versatile | word- 
processing package. 

Here's the snag: I very recen- 
tly acquired a Model I, level II 
TRS80 with twin SS/SD discs. 
Naturally, or rather unfortuan- 
tely, the cassette version over- 
writes part of the DOS and 
consequently will not work pro- 
perly. I have tried to load it in 
highermemory butl am not very 
familier with machine code, 
and so cannot understand 
where the fault lies. 

Any suggestions? 


Yours sincerely, 


David Bell. 
Can anybody help Mr Bell? 


CBM 1520 GROUP 
Dear Sir, 


I am trying to start a user group 
forthe CBM 1520 printer/plotter 
with the aim of exchanging pro- 
grammes, hints/tips etc. | would 
be greatful if you could mention 
this on the letters/news page of 
your magazine. 

Anyone interested should 
contact me at the above 
address (S.A.E.) or on: Prestel 
Mailbox: 782279612, Com- 
punet Courier: SCB | 

If anyone has any programs 
they can send them to me ona 
disc or cassette and after] have 
collected a number of pro- 
grammes it will be returned to 
them with the new programmes 
recorded on it. 


Regards, 
Steven Birks. 
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PRINTOUT 


Your opportunity to ask questions, 
put us straight, seek advice. 


AVERAGES AND 
TRENDS 


Dear Sir, 

As a professional statistician in 
industry, I was interested to see 
the article ‘Averages and 
Trends’ in Computing Today 
March 1985. It was useful to 
give some publicity to the 
dangers of misinterpreting 
statistics. 

I was however concerned 
about the veiled criticism of 
statisticians, especially in the 
Contents page summary. Any- 
one can generate statistics by 
putting numbers through a 
computer program. Wrong 
conclusions are often reached 
due to a lack of understanding 
of the underlying theory. The 
role of the statistician is to 
ensure that data are analysed 
according to the appropriate 
mathematical model, and inter- 
preted properly in the correct 
context. Unfortunately, statisti- 
cians are not always consulted. 

May I point out some 
typographical errors in the 
definitions of mean? The € sign 
is missing in the arithmetic and 
harmonic definitions, and in the 
geometric the 1/N should be a 
superscipt to donate a power. 

The diagram showing the 
mode, median and mean is 
misleading; they should be 
drawn much closer together, 
and the mode should, ofcourse, 
be exactly the highest point of 
the frequency curve. 

Finally, referring to the 
penultimate paragraph, ninety- 
five percent of a Normal 
distribution lies within plus or 
minus two, not three, standard 
deviations from the mean. 

I hope these comments have 
been helpful. 


Yours faithfully, 
D.H. Williams 


Thankyou for your comments, 
Mr Williams. The ‘veiled 


criticism’ you refer to was not 


intended to malign statisticians, 
but to encourage readers to 
beware of accepting ‘inter- 
preted’ data outright. 


BENCHMARKS 
(AGAIN!) 


Dear Sirs, 

I would like to comment on the 
Benchmark Test article in your 
February issue. | have no com- 
plaints about the article, butthe 
timings seem to be erroneous. I 
own a Beeb and an Amstrad, 
and tried the benchmarks on 
them, using the Beeb’s TIME 
command to time the Amstrad 
and vice versa. My results, (see 
table), disagree with yours, 
especially with the Beeb. 








Amstrad), and your timings 
average 1/7 of the time given in 
Personal Computer World for 
this Benchmark. 


Apart from Benchmark & (see 
April issue for explanation!) we 
submit that the discrepancies 
arise through the use of dif- 
ferent timing methods. “Our 
Benchmarks are timed man- 
ually (stopwatch). 

The point is that Benchmark 
timings are very general esti- 
mates of a machine's perfor- 
mance, therefore __ timing 
differences of 1/200th of a 
second can, for all intents and 
purposes, be ignored. Interes- 
tingly enough, your average 


Your magazine's timings timing for the BBC micro is only 
Yours Mine 
BBC BM] 0.8 sec. l1 sec. 
BM2 3.1 3.1 secs. 
BM3 8.3 sec. 8.2 sec. 
BM4 8.7sec. 8.7 sec. 
BM5 9.1 sec. 9.1 sec. 
BM6 13.7 sec. 13.9 sec. 
BM7 5.3 sec.(!) 51 sec. 
Average 8.7875 sec. 14.55 sec. 
Amstrad BM1 1.1 sec. 1.1 sec. 
BM2 3.3 sec. 3.3 sec. 
BM3 9.2 sec. 9.2 sec. 
BM4 9.6 sec. 9.6 sec. 
BM5 10.2 sec. 10.2 sec. 
BM6 19.2 sec. 19 sec. 
BM7 30.3 sec. 30.2 sec. 
BM8 34.2 sec. 34.2 sec. 
Average 14.6375 sec. 14.59 sec. 





seem to show the Beeb as 
nearly three times as fast as the 
Amstrad machine, but in reality 
it is only slightly faster: 


Yours sincerely, 
Colm Buckley 


P.S. Comparing your timings to 
those given in Personal Com- 
puter World, BM8 seems to 
have a serious irregularity, with 
the discrepancies ranging from 
1000% to 0% (BBC and 


significantly different from ours 
because of the enormous dif- 
ference between BM8 -stressing 
the dangers of accepting 
averages without question! 

Oh, and if our average 
benchmarks for the BBC and 
Amstrad are 87875 and 14. 
6375 respectively, again, it is 
stretching the point a little to 
suggest that we make the Beeb 
three times faster than the 
Amstrad! Almost twice as fast is 
nearer the truth - even though it 
isn't, really (P). 
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COMPATIBILITY 


Dear Sir, 

Computing today first came to 
my notice two or three weeks 
ago when! purchased the Feb- 
ruary issue. It would seem that 
Computing Today has gone 
through a bit of a traumatic 
experience, and that you have 
joined them as the Editor. I like 
the style and content, and 
although I have a quite expen- 
sive set-up based on the BBC, 
and subscribe to such mags as 
Micro User and Acom User, | 
find your magazine quite ref- 
reshing to read, light and 
understandable. 

I have a BBC B with a twin 
Mitsubishi 800k double sided 
drives, switchable 40/80 tracks, 
a second processor, a Mit- 
rovitec monitor, aKAGA printer 
and a great deal of software. | 
use Hiview a great deal, typing 
up the work my wife prepares for 
her University degree. 

I recently needed to sell my 
original printer for one that 
would support NLO, and with 
the ability to microspace, and 
as such | contacted Watford 
Electronics, who recommen- 
ded that I purchase the Kaga 
810 plus the Acorn driver. I did 
explain that! was using Hiview, 
and! wastold thatthe Kaga was 
fully compatible with the Epson 
FX80 and should therefore 
have the best of both worlds: 
compatibility and NLQ. 

Up to a point that is correct, 
butnowl! have the problem that 
Ido not seem to be able to Mic- 
rospace nor preventexcess line 
feeds at the start and end of my 
pages. I telephoned Watford, 
(hve you ever tried? It took over 
halfan hour ofrepeated dialling 
before I got through) to seek 
their help. It transpired that 
although I bought the printer 
and driver from them, they 
could not help beyond saying 
that their FX80 driver would be 
a better bet. I bought one but it 
didn't work, another telephone 
call but this time 1 was told that it 
wouldn't support Hiview and 
that no plans were afoot for 
another version which would. 

I have also spoken to Acom 
who state that their driver will 
support microspacing if I enter 
the correct codes when | form 
my own drive. | can't do that 
either as I cannot find a code 
that the driver program will 
accept, even though I have 
used several variants of the 
codes given in the manual. | 
even bought the book Watford 
produced called ‘FX80 com- 
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mands Revealed’ but all to no 
avail. Soltum to you, and asthe 
several articles in the issues of 
your magazine that I have read 
indicate the knowledge is avail- 
able can youhelp please, andif 
you cannot to whom CAN | 
tum? 


Yours sincerely, 

Charles Harvey. 

P.S. You might be interested to 
know that Spellcheck II will not 
work with the Watford DFS 1.40. 
Mine is up for sale very cheap, 
as I have reverted back to the 
Acom version. 
Thankyou for your letter 
Charles. 

Answering your questions in 
turn: yes, magazines should 
cater for the readers who 
support it, although the extent 
of this support varies con- 
siderably, and this is not just 
because of company ‘policy’ 
Computing Today, cannot pro- 
mise to answer letters per- 
sonally. This is not through lack 
of desire, but by publishing the 
letter in PRINTOUT. we can kill 
two birds with one stone and 
give otherreaders the benefit of 
advice meted out in the course 
of our reply. 

But to answer your main 
question: We can only use your 
experience as an example of 
what other readers should 
avoid. Before purchasing any- 
thing that exhibits dubious 
compatibility with existing 
equipment, ensure that the pro- 
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duct IS compatible with your 
system. If possible, try to see the 
product demonstrated on an 


identical before 


buying. 


set-up 


DRAGON ORANGE 
TEXT 


Dear Sir, 

I was really moved by the pro- 
blem of Ms M.S. Grees (letterin 
CT 2/85)...to my good, old, 
tamed DRAGON. Here is the 
result! The Orange Text 
Screen. 

Motorola's video generator 
chip used in the DRAGON 
allows the selection between 
two alphanumeric displays. 
This selection is made by set- 
ting bit 3 of the data input of 
6847 to zero or one. As this bit 
can be set through the PIA 1 of 
the machine, a software selec- 
tion is possible. 

Because of reasons only 
known to the creator of the 
DRAGON, this bit is set to ‘zero’ 
by some BASIC commands 
(like PRINT, INPUT...) and 
therefore the only screen in text 
mode seems to be black on 
green or (thanks to Mr. Sey- 
mours excellent program) 
green on dark green. It is 
therefore necessary to set this 
control bit to ‘ONE’ as often as 
possible. The following, short 
machine code routine does this 
at every software interrupt - 
every | /5Q0sec. The routine puts 
ajump to ashort reset program 
into the place looked-up by the 
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interrupt routine, which is at 


$010D. 


ORANG LEAX XCHG,PCR 
STR STX $010D 

RTS 

LDX $9D3D 

BRA STR 

LDA $FF22 

ORA $08 

STA $FF22 

JMP $9D3D 


RESET 
XCHG 


For the immediate use this 
comes to the following data- 
line to be inserted as the last 
DATA into the inversion pro- 
gram of Mr. Seymour (‘Nega- 
tive Thoughts’): 


DATA 308D0009, BFO10D, 
39, 8E9D3D,20F7, B6FF22, 
8A08, B7FF22, 7EQD3D 


The checksum control value 
must be adapted - no prob- 
lem. 

EXEC ST - 24 switches the 
orange screen on 

EXEC ST - 16 willresetto black 

(green on black) 

The advantage of the orange 
colourset is amuch brigher dis- 
play even on a B/W TV set. 
Some BASIC routines cause a 
flicker during execution but 
beside of this the screen is 
stable. 

I hope this makes the sunny 
days of Ms Greer even brigter 
and her screen more sunlike. 
Your sincerely, 
Erich Moser = 
Vienna, Austria 
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LESSONS 


OF HISTORY 


Bill Horne 


By the end of 1950, the three main pioneer machines in Britain were 

in operation. They had proved that computers were viable in principle, 
and it was now necessary to decide how they could best be put to use 
in practice... 








erranti, having built the fully- 

engineered Manchester Automatic 

Digital Machine (MADM), produced a 
copy for Toronto University, but in other 
quarters the idea of manufacturing 
machines for sale seems to have 
been given relatively low priority. English 
Electric, having been concerned with the 
N.P.L. Pilot ACE, set about the design of an 
extended version, the DEUCE, seeing itas a 
useful tool in the creation of other engineer- 
ing products. J. Lyons setup ateam to builda 
version of the EDSAC, calling it the Lyons 
Electronic Office, or LEO. Neither of these 
latter companies visualised themselves as 
making computers for other concerns. 

This proved tobeimportantin the longrun. 
Before the computer could be produced in 
quantity, some key problems had to be 
solved. Each machine sold would require 
engineering support, and perhaps software 
support as well, though the word ‘software’ 
was not yet in common use. Even more 
immediate was the problem of economic 
construction, and the improvement of re- 
liability. 

These difficulties were not solved over- 
night. First to last, the building ofthe first three 
machines had occupied the best part of five 
years. Theirsuccessors took almostaslongto 
mature. 

Elliott Brothers, who had not been as 
directly involved in the first machines as the 
other companies named above, were 
ahead of this schedule. With the backing of 
the National Research Development Cor- 
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poration, they produced the 401, de- 
monstrated at the Physical Society Exhi- 
bition in January 1953, less than nine months 
after its conception. This was described as a 
‘large number-cruncher’. 

The speed ofdevelopmentofthis machine 
was in part traceable to the use of standard 
circuit modules, which were also used by 
Ferranti. These had served for the 153, a 
computer forthe Admiralty, and for Nicholas, 
which had an interesting origin. 

The contract for which Nicholas was built 
was not originally for a computer at all. Itwas 





Dr JM M Pinkerton was educated at 
Trinity College, Cambridge, and joined J 
Lyons and Co. Ltd. in 1949. Here 
Pinkerton took charge of the 

development of the LEO series of 
computers, moving on to become Director 
of Leo Computers Limited in 1959. 


for a series of computations. The team con- 
cemed decided that a computer would 
make the work easier and more interesting, 
so they adopted the modules designed for 
the 153, assembling them in theirleisure time 
athome. The store, in the form of nickel delay 
lines, had a capacity of only 1024 32bit 
words, but the machine proved able to fulfil 
the requirements of the original contract, 
and was still in use some years later. 

This introduced an important new con- 
cept. Instead of selling a machine, why not 
use it to carry out calculations for other peo- 
ple? In the long run, that might prove more 
profitable. The idea of the computer bureau 
had taken shape. 

Nicholas, to be frank, was a mess, by 
present-day standards. It occupied several 
six-foot racks, at least some were that high, 
others being slightly stunted. The face of the 
racks was a mass of tangled wiring, and odd 
wire trailed away to an ocsilloscope used for 
diagnostic purposes. That was not impor- 
tant. Ashas beenremarked ofsome ofits pre- 
decessors - It worked. 


FORMAL STANDARDS 


The 401 was built to much more formal stan- 
dards. There were seven equipment bays, 
each equivalent to a freestanding rack in 
capacity, and the interconnecting wires 
were respectably hidden at the back. There 
were over 150 plug-in modules, containedin 
three of the racks, and the remaining bays 
were occupied by power supplies and con- 
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trol circuitry. The modules, on average, con- 
tained about two valves each, so the power 
supplies had to be fairly capable. 

The main store of the 401 was a magnetic 
disc, which initially had seven tracks and a 
capacity of 1024 words. Shift registers were 
based on nickel delay lines, which worked 
like mercury delay lines but on a shorter cir- 
culation time. 

On exhibition, the 401 distinguished itself 
by working through a whole week, though it 
became temperamental when it was taken 
to the Mathematical Laboratory at Cam- 
bridge. It eventually went to the Agricultural 
Experimental Station at Rothamsted, and is 
now in the Science Museum, London. 

The 401 was succeeded by the 402, of 
which nine were made, and most of them 
were still in use in 1969, fourteen years after 
they had first gone into service. 

The 403 and the 405 followed, no less than 
thirty of the latter being sold, but these verge 
on the end of the era under consideration. 

LEO were perhaps next in chronological 
order, though Ferranti were still making ver- 
sions of MADM. Because it was primarily 
intended for payroll work and _ similar 
activities, the input/output arrangements for 
the original LEO I were of particular impor- 
tance. When he joined the company in early 
1949, Dr J.M.M. Pinkerton found that the 
requirements was none the easier for that. 

The target was to handle a payroll for 
18,000 staff at a rate of twenty persons per 
minute. It seemed that teleprinters, which 
then worked atsevencharacters persecond, 
offered the only reasonable means of output, 
though Hollerith tabulators and many other 
devices were considered. It was estimated 





The Nicholas 1024 x 32-bit nickel delay 
line memory. 
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The Elliott 401. 
that three of four input tapes would be 
needed to match the required data input, 
but the bottleneck would arise with data 
output. 

Withso large a proportion of extemal data 
flow, it seemed that the actual processing 
time would be relatively small, perhaps a 
third of the input/output time. This was 
unusual, and led to the development, incon- 
junction with STC, of a rather specialised 
system. Data generated on teleprinters was 
recorded on magnetic tape, which was read 
into three concurrent input channels, each 
embodying a converte: which accepted 
inputs in pounds, shillings and pence, and 
generated the binary equivalent. The result 
was passed into duplicated buffers, allow- 
ing the computer to read data from one buf- 
fer while its companion was being filled. 

The output system reversed the process. 
The data was passed to holding buffers, 
which fed the system for re-converting from 
binary to sterling, this process including the 
suppression of leading zeroes and insertion 
of spaces. The converter output was recor- 
ded on magnetic tape to serve as a basis for 
the next run, and to drive a teleprinter 
output system. 

The overall picture which emerges is of a 
highly specialised computer, quite different 
from the general purpose computers which 
were being made elsewhere. This, however, 
was entirely a matter of the input/output 
system. The main computer, which used 
about7000 valves, was much the same asits 
contemporaries, notleastin thatit was some- 
what unreliable. It was nominally ready to 
runin 1952, butnearly two years were to pass 
before it was fit to enter service. 

The main problems were not with the com- 
puter itself, though that suffered some 
failures. The main sources of error were the 
input and output converters, which used gas 
discharge tubes rather than thermionic 
valves. The whole input/output system had 
to be reconceived on the basis of using card 
readers and punches and printing tabu- 
lators. 

Work on the payroll began in eamest in 
January 1954, and went on with good 
reliability. In the summer of the same year, 
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the Ford Motor Company payroll was taken 
over. Development continued, however, 
and it was found possible to put the sterling/ 
binary conversions where they belonged, 
under the control of the main program. The 
throughput rate was raised beyond the 
originally stipulated 20 per minute to 50 
per minute. 

Ultimately, LEO I met the vital criterion - it 
worked - but it might have worked sooner if 
the original input/output system design had 
been less adventurous. There is something 


to be said for accepting the devil you 
know. 


URGENT PATCH 


In 1955, the DEUCE was not quite finished, 
the magnetic drum being the main outstand- 
ing item, but it was brought into service to 
support the radio coverage of the General 
Election. Two machines were used, the 
operators communicating by telephone to 
compare and check the results they were 
getting. That failed to detect a rather fun- 
damental error, which predicted with in- 
creasing emphasis that the party which was 
obviously losing was going to win. An urgent 
patch to the program was made around mid- 
night to correct the sign of the algorithm... 






Basil de Ferranti joined the family 
business, Ferranti Limited, in 1954. 
Appointed a Director in 1957, he 
became a Director of International 
Computers and Tabulators Ltd. (now 
ICL) in 1963. 
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English Electric had already been 
approached by several companies and 
establishments that wanted to acquire com- 
puting equipment, and what had begun as 
an inhouse affair ended with a production 
run of fifty. This has a certain relevance to the 
very existence of this article. 

In the hot summer of 1959, an engineer 
specialising in electronic servo systems was 
called into his department manager's office, 
and asked what he knew about computers. 
He replied that he knew nothing at all. The 
manager grunted. “Well, go down and see 
why the one they've been installing for us 
doesn't work yet.” 

Now, the servo engineer was forty, and it 
was said that only the young could cope with 
computers. He therefore went to investigate 
with little hope of success, but was pleasan- 
tly surprised. 

The thermal cut-outs protecting the main 
power supplies were dropping out pre- 
maturely because the computer room was 
too hot. An extension to the cooling system 
soon put that right. Then there were the mer- 
cury delay lines. They went out of adjustment 
every afternoon, and that was because they 
were adjusted in the morning, when the sun 
was shining on them directly. In the after- 
noon, they were shadowed, and could cool 
off - and fail. The most satisfying diagnosis, 
however, concemed the magnetic drum. 
The movement of the read/write head was 
controlled by a servo which used a small 
wire-wound resistor to sense position. this 
resistor kept falling apart, because the servo 
was unstable, and the contact arm dithered 
instead of coming to rest. 

There were a number of other little bugs, 
but by that time the conversion from servo 
engineer to computer engineer was well 
under way. It all seemed so obvious. Not dif- 
ficult at all. 

It should be made clear that the problems 
were not design problems, but more a ques- 
tion of the way the equipment had been 
installed and set up. As mentioned earlier, 
the sale of computers had generated a 
demand for engineering support that was 
difficult to supply. The field engineers did 
their best, but there were too many things to 
think about. 


$i ‘isles 


The Elliott 402. 





The Nicholas Computer, oscilloscope, and fire extinguisher. 


That was in 1959. Less than ten years later, 
the servo engineer was working in a senior 
position in the company that had supplied 
the computer. And now he is writing about 
how it all happened... 


FERRANTI 


The activities of Ferranti remain to be con- 
sidered. They looked at the possibilities of 
using a computer for wage calculations, but 
decided that it would only be viable with a 
very large payroll. This was an instance of 
the ‘big/fast’ concept, which will be 
examined atalaterstage. Instead oftakinga 
detour, like LEO, they went directly tothe use 
of punched cards for input and output, and 
thereby saved themselves a great deal of 
trouble, but they failed to break into the com- 
mercial market, which was their original aim, 
and had to consider alternatives. 

They concluded that a multi-pronged 
attack was needed, covering a large scien- 
tific machine, a large commercial machine, 
and a smaller general purpose machine. 

The first to appear was the small machine, 
called Pegasus, and it was followed by 
Perseus, a large machine specialised to 
insurance work. These used the standard 
packaging system mentioned in connection 
with the Elliott 400 series computers. Then 
came Mercury, a very big machine con- 
ceived at Manchester University. 

Pegasus was a success, but Perseus was 
not. Both were valve machines, and the 
days of such machines were numbered. 
Even by 1955 that was evident. Many new 
techniques were becoming available, not 
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least among them the Core Store, which 
gave instant access to a large block of data, 
and could be used to hold constants or vari- 
ables. It would even retain data when power 
was switched off, providing suitable precau- 
tions were taken. In other words, it did all that 
earlier forms of store did, and a lot of things 
they were unable to do. it was to hold pride of 
place for more than twenty years, yielding in 
the end because it was too expensive to 
make, rather than because anything 
equivalent or better in performance had 
been discovered. Interms of capability, it still 
remains supreme, though perhaps a trifle 
slow. 

This, however, was notthe only innovation 
of significance. Under the pressure of 
necessity, devices like teleprinters were 
being improved allthe time, and fastreaders 
and punches for card and tape were being 
enhanced. Magnetic tape systéms also 
showed improved performance, and so did 
many other types of peripheral device. 

In the midst of all the peripheral activity, 
the computer makers were facing inevitable 
changes, to which they responded with 
some reluctance, but response was essen- 
tial. This, perhaps, diverted their minds from 
equally important problems, such as the 
right dimensions foran economic computing 
device. Before examing that, however, we 
must look at the impact of the most important 
innovation of all, the Transistor. 

The Lessons of History is continued in the 


next edition of Computing Today 


Pictures Courtesy The Radio and 
Electronic Engineer. 
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Oxford Computer Systems (Software) Ltd. 
Hensington Road, W: 
Telephone (0993) 812700 Telex 83147 Ref. OCS 
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Compilers like these don't grow on trees 


Oxford Pascal is Fast 

Oxford Pascal compiles down to FAST 
COMPACT P-code, giving you the real speed 
and power of Pascal, together with the ability 
to compile very large programs. 


Oxford Pascal is Standard 

Oxford Pascal is a full extended implementation 
of Standard ISO Pascal. This means that you can 
compile any Pascal program (subject to size), 
written on any computer, anywhere. 


Oxford Pascal is Compact 

Because it compiles into P-code, Oxford Pascal 
reduces programs into the most compact form 
possible. In fact it allows you to pack more code 
into your BEEB than any other language, and 
should your programs become too large, you 

can still use the CHAIN command to overlay 
limitless additional programs without losing data. 


Graphics & Sound Extensions 

In addition to the entire Pascal language, Oxford 
Pascal features a whole range of Graphics (all 
modes) and sound extensions designed to make 
maximum use of the BBC Computer. Oxford 
Pascal also provides numerous extensions such 
as hexadecimal arithmetic and bit manipulation 
instructions. 


Oxford Pascal in Education ~ 

In Education, Oxford Pascal is fast becoming a 
de facto standard. It is already the most popular 
Pascal on the Commodore 64, and will soon be 
released for the Spectrum and the Amstrad. In 
fact, Oxford Pascal will soon be available for 90% 
of the computers installed in the U.K., and is 
already available in German, French, Swedish, 
and American versions. Students and teachers 
alike find that it makes sense to use a standard 
implementation of Pascal across the whole 
range of educational micros. Call us for details 
of Our generous educational discounts. 


Manual 

Both these compilers come with a manual 
which has been carefully designed, not only 
as a quick reference guide, but also as a full 


tutorial for those new to Pascal. 


Resident and Disc Compiler 
Oxford Pascal comes in two forms: 


For Tape Users...Oxford Resident Pascal. 
Acompiler located largely in ROM which is 
available at any time. Programs can be written 
and compiled on the spot without disc or 
tape access, and compilation is fast enough to 
make using the compiler much like using the 
BASIC interpreter. Thus, learning Pascal is a 
simple interactive process. Some 15K of 
memory is available for user programs, the 
remainder being reserved for compiled 
object code. 


For Disc Users...Oxford Disc Pascal offers all 
the above PLUS...a full disc compiler which is 
Capable of using the WHOLE memory for 
Pascal object code, it is supplied with a 
powerful LINKER, allowing you to break 
large programming tasks down into 
neal compilable, easily-manageable 
iles. 


Friendly Error Messages 

Many compilers produce little more than an 
error and line number to help correct 
mistakes in Pascal programs. Oxford Pascal 
however, gives you one of 49 friendly and 
informative error messages. Messages 
which not only indicate the reason for an 
error, but also print out the line in question 
with a pointer to the exact position where 
the error was detected. 

Run-time errors are reported using line- 
numbers from the original source-program, 
with a full explanation of how the error 
occurred. 


Powerful Editor 

With Oxford Pascal there is no need for you to 
learn how to use a new Editor. Pascal programs 
can be entered in exactly the same way as BASIC 
programs, without the need to learn any new 
commands. When you are used to using Pascal, 
you will find our extensions to the Standard 


Editor even more useful. What is more, Oxford 
Pascal allows you to mix BASIC and Pascal 
together, in much the same way that you can 
mix BASIC and assembler. In fact you can, if 
required, mix all three together...BASIC, Pascal 
and assembler...in one program. 


Stand Alone Code 

Unlike other compilers, Oxford Disc Pascal 
allows you to compile on the BBC and then 
relocate your program so that it will run on the 
BBC and on the Electron. The relocated 
program will run without a Pascal ROM and can 
be loaded and run from tape or disc just like any 
other program. 


This means that you can distribute or sell your 
software freely and without the need for ROMS, 
to run either of the above machines. 


Price/availability matrix 
BBC ‘B’ | ELECTRON 


CASSETTE £59.95 
inc. Cartridge 
Please add £2.00 for postage 


All prices are inclusive of VAT 
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Available 
April 1st 
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Oxford Compilers — The Future 
During the next year, we at Oxford will be 
releasing a series of language implementations 

such as C, and Modular 2, for the BBC, 4 
and other popular micros. 


These compilers are being built, using gO. 2 ge 
the most modern techniques in oe ee 
automated compiler construction, .% ~" « 

and will bring to the 7&8, 
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..and quite a few of them; Lisp, BCPL and a 68008 assembler. 
All for the QL, and all from Metacomco. 
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th the OL’s own language boast- 
ing the name SuperBASIC, why 
would it need any other lan- 
guage? The answer, as ever, is that it 
depends on the sort of application that you 
want to program it for. 

SuperBASIC is, indeed, superior to most 
dialects of BASIC, having taken on board 
most of what Pascal has to offer for writing 
well-structured programs. It possesses IF - 
THEN - ELSE, REPEAT - END REPEAT, and 
EXIT statements, and procedures. These 
features give the language considerable 
flexibility. This is illustrated by its REPEAT - 
END REPEAT statement pair, which can be 
used with EXIT to create the equivalents of 
both a REPEAT - UNTIL loop and a DO - 
WHILE loop, as well as any other kind of 
loop. The language also has a coherence 
that comes in part from an overall use of 
bracketing statement pairs such as IF - END 
IF, REPEAT-END REPEAT and DEFINE - END 
DEFINE. 

SuperBASIC has certainly incorporated 
the features of Pascal with sufficient flex- 
ibility and coherence to overcome the 
generally voiced objection that BASIC does 
not encourage the writing of well-structured 
programs. It might even be argued thatit has 
done this sufficiently well to remove the need 
for Pascal itself. 

I have recently seen the view expressed, 
although lightheartedly, that eventually 
BASIC will be extended to such a degree 
that it will gobble up almost all other 
languages as a consequence. This view was 
expressed by Richard Forsyth, and he was 
talking about Prolog at the time! 

Well, SuperBASIC has not been exten- 
ded that far yet, and there are still certain 
activities to which even SuperBASIC does 
not readily lend itself. One is the sort of 
generalsymbol processing thatis requiredin 
all artifical intelligence programming and, to 
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give one concrete example, in writing expert 
systems. 

Because, generally speaking, they deal 
with knowledge ratherthan data, these kinds 
of application require the manipulation of 
symbols that can represent anything: to be 
able to deal with numeric variables and 
string variables is not sufficient. In addition to 
this, the symbols may need to have various 
properties associated with them and not just 
numeric or character values. This is where 
Lisp comes in, because it lends itself to these 
kinds of things, and others. it is not the only 
language that is used for such purposes, 
although it is probably the most widely used 


FACTSHEET: Lisp, BCPL, 68008 


assembler 








Price: £59.95 each 









Available 


Metacomco 
from 


26 Portland Square 
Bristol BS2 8RZ. 







Tel. (0272) 428781 






and, in any case, many of the others are 
derived from it. 

Another activity for which SuperBASIC is 
not entirely suitable is what is called systems 
programming. This means, more or less, the 
writing of compilers, interpreters, editors, 
assemblers and all the software tools that 
help to make computers easier to use. BCPL 
is one language that is used for systems pro- 
gramming, although it is probably obvious 
that if it can be used successfully to write 
systems programs it can be used to write any 
other sort of program. 

Versions of Lisp and BCPL are now avail- 
able for the OL from Metacomceo, as is an 





assembler that allows you to address your- 
self directly to the OL’s (arguably) 32bit 
68008 microprocessor. These languages all 
come as development kits complete with an 
editor which, rather neatly and very con- 
veniently, is the same in all three cases. 


LISP AND WHAT IT’S LIKE 


Lisp is classified as a functional language. 
All this means is that it works by applying 
functions to arguments. A Lisp program is a 
list and is written as a sequence of items 
enclosed in brackets. The programs(PLUS 2 


2), for example, is a list of three items. When 
any program is executed, Lisp expects its 


first item to be a function and the remainder 
to be arguments for the function. It then 
evaluates the arguments for the function. It 
then evaluates the arguments, applies the 
function to them, and delivers the result. The 
program just given evaluates each ‘2’ to 2, 
applies PLUS to them to give 4 as the 
result. 

This way of proceeding is not really as 
strange to the BASIC programmer as it may 
at first appear. After the assignment LET 
A=5, the command PRINT A works by 
evaluating its argument, A, and applying 
PRINT to give the result. In Lisp, the instruc- 
tion for printing would be written as (PRINT 
A). We can take this a little further to show 
that Lisp is rather more consistent in its nota- 
tion and approach than BASIC. The BASIC 
command PRINT A+B would be written in 
Lisp as(PRINT (PLUS AB)). The Lisp version 
is dealt with by evaluating A and B and 
applying PLUS to them to give a result to 
which PRINT is applied. Much the same 
thing happens in BASIC, but he uniformity is 
far from apparent from BASICts notation. 

In Lisp, then, everything is done with func- 
tions. There is a function for assignment, and 
Lisp’s equivalent of LET A=5 is (SETO A5). 
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An assignment can also involve a list, and a 
list of colours can be assigned to C by (SETQ 
C ‘(Red Orange Yellow Green)). Notice the 
quotes sign in front of the list: itis there topre- 
vent Lisp from evaluating the list, whichis the 
second argument for SETO. The list is just a 
list ofitems; itis nota program anditstirstitem 
is not a function. If Lisp is allowed to try to 
evaluate it, an error will result. 

Lisp provides a certain range of functions, 
but if you need others you can always pro- 
vide them yourself. The structure of a Lisp 
program comes from the way that functions 
are combined to give other functions. The 
functions that are provided include some for 
dealing with lists. A list can always be split up 


#1,D1 


programs, for a Lisp program is a list. This 
capability is needed in systems program- 
ming where acompiler, forexample, is a pro- 
gram that deals with another program by 
translating it, but we will leave systems pro- 
gramming to BCPL. 

An expert system is also a program that 
handles other programs, for it must deal with 
rules that are expressed in an IF - THEN form. 


Atypical rule, from an expert system forcom- 
puter fault diagnosis, is: 

IF the storage device is a 3380 

AND a state save or dynamic trace has 
been performed 

THEN the packchange byte = bits8 to 15 
of location INBR of the trace. 


Current Job 


#203 ~ Exclusive Device 
DEUNAME 8 «=Pointer to device name 


with CAR, which gives the first item in a list, 
and CDR, which gives a list with its first item 
removed. When used with our list of colours, 
(CAR C) gives Red, and (CDR C) gives the 
list (Orange Yellow Green). 

New functions can be defined, and 
naturally, this is done with a function. The 
function is named DEFUN, and if we wanted 
to define a function to count the number of 
items in a list, we could do it like this: 


(DEFUN COUNT (L) 

(COND 

((NULL L) Q) 

(T (PLUS 1 (COUNT (CDR L)))) )) 


This involves the function COND which is 
the conditional function broadly equivalent 
to BASIC’s IF-THEN. Its argument is a list of 
pairs. Each pair consists of acondition anda 
value. When COND is evaluated, the condi- 
tions are tested in turn, and as soon as one is 
found thatis true, the value thatis paired with 
it is given as the value of the function. 

The definition is in the spirit of Lisp in that it 
is recursive. The definition ofthe function can 
be written in English as: “The number of ele- 
ments in a listis zero if the list is empty, other- 
wise the length of the list = one plus the 
length of the list(exceptthatthis listis the pre- 
vious one without its first element). 

Having shown that we can write Lisp pro- 
grams to handle lists, we have also shown 
that Lisp programs can be written to handle 
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The prospect of writing a BASIC program to 
examine and manipulate rules written in this 
form is forbidding. In Lisp, since the rules will 
be written as lists, they can be dealt with in 
the same way as anything else. 


GETTING STARTED 
WITH LISP 


To load Metacomco’s Lisp from its Microd- 
rive cartridge all that is necessary is to place 
the cartridge in Microdrive | (the leftthand 
one) and type the command 


_ EXEC__W mdv]l__lisp 


The rather clumsy file-handling command is 


the OL’s, and nothing to do with Meta-: 


comco. When loaded in this way, Lisp is 
placed in RAM, and SuperBASIC waits until 
the Lisp session is completely ready to take 
over again. Lisp provides a window that sits 
on top of SuperBASIC’s but is slightly wider 
and alittle less high. Youcan change its size 
if you want to, but it is perfectly acceptable 
and pressing ENTER is all that is needed to 
accept it. You are then confronted with 
"Evaluate:” and Lisp is ready to deal with 
your programs. 

I entered a number of short programs and 
definitions, particularly of recursive func- 
tions, and Lisp responded just as one would 
hope at all times except that it crashed once 
when | typed an entry wrongly. 


You finish a session by entering (STOP) for 
Lisp to evaluate. Itdoesso, promptly passing 
you back to SuperBASIC and all trace of the 
session is lost. If you want to keep a record of 
asession, perhaps with some definitions that 
you will want to use again, you can save the 
entire workspace created during a session 
on cartridge with a command such as: 


(SAVE ‘mdv1__file) 


This saves the workspace on the cartridge in 
the lefthand Microdrive in a file name ‘file’. it 
can be loaded again with a corresponding 
LOAD, although when itis, it will completely 
replace everything in the workspace at the 
time. 

This shows that a certain amount of care is 
needed to retain what has been accom- 
plished in a Lisp session, and that the editor 
will be valuable, even essential, once you 
get well into a project. The editor isnt par- 
ticularly friendly to my way of thinking, but it 
is adequate and! dare say that you could 
come to like it given enough time and use. If 
you use more than one of the Metacomco 
development systems, it may well be worth 
trying to like it as it works with all of them. 

Butit does provide a way of preparing pro- 
grams away from Lisp so that you can save 
just what you want and not an entire work- 
space. When a file has been created from 
the editor, itcan be loaded and run from Lisp 
by, for example: 


(rdf'mdv1__edifile) 


To begin with, though, it is much easier to 
prepare material from within Lisp itself. The 
reason for this can be explained with 
reference to the definition of COUNT given 
earlier. Even the most rapid glance at it will 
show that the number of brackets is slightly 
alarming. When youtype anything into Lisp, 
it keeps track of the bracket situation and if 
you press ENTER without having balanced 
up the brackets properly, Lisp will give youa 
suitable prompt and assume that you have 
not finished your entry. This not only lets the 
bracket counting be passed over to Lisp but 
also allows you to lay out entries in any way 
that you find readable. 

Besides the usual functions this version of 
Lisp has functions to mirror the QL’s Super- 
BASIC commands, including cls, repeat, 
draw and the turtle graphics commands. 
This makes the Lisp decidedly OLish(to Lisp 
purists it would probably make it just L-ish). 
However, it does give adirect line tothe OL's 
existing capabilities and provides the Lisp 
user with a direct means of tapping them. 

The cartridge with Lisp on it also contains 
anumber of example programs and some of 
them are very impressive. One good way to 
advance with Lisp is to examine thse pro- 
grams, particularly as the manual is, by 
intention, rather thin on anything but the vital 
information. The cartridge also contains a 
file called'image’ whichis used by Lisp when 
it is loaded to provide, as it were, the core of 
the language. if you feel that you want to 
tailor the language to make it fit you better 
then it is possible to amend this file ac- 
cordingly. 
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Aslhave already hinted, the manual is not 
for beginners. To be fair, it says that it is not 
and sets its sights firmly on experienced Lisp 
users. For them it is adequate, telling them 
how to get started, providing a reference 
guide, and leaving them to get on with it. For 
the beginner, there is a simple introductory 
session, afew example programs and alistof 
books on Lisp. I feel it is a pity to ignore the 
beginners like this, for they would swell the 
potential sales of the language con- 
siderably, and there is no doubt that armed 
with this Lisp and some suitable guidance 
they could go quite far and quite fast. I also 
think that the examples that are given are a 
little misleading to the beginner, for exam- 
ple, in carrying out repetitive tasks by itera- 
tion rather than recursion. Incidentally, my 
favourite book on Lisp, The little Lisper by 
Daniel Friedman (SRA), is not in the book 
list. 


BCPL AND WHAT IT’S 
LIKE 


BCPL is a procedural language and, as 
such, is more familiar in style to the BASIC 
programmer than Lisp. Its appearance does 
tend to conceal the similarity, but a brief 
familiarity is enough to confirm it. 

The language ’'C’ is derived from BCPL, so 
if you have been ‘Leaming C’ with Mark 
Woodley in Computing Today you will find 
that BCPL is not unfamiliar. Like ‘C’, BCPL is 
neither a high-level nor a low-level language, 
but comes somewhere in between. It allows 
you to ‘get at’ the hardware easily while pro- 
viding the features necessary to write well- 
structured programs. it is a stark, sparse 
language which imposes few restrictions on 
the programmer while providing very little 
help. The inventive programmer will, of 
course, enjoy the freedom. 

Itis a strictly procedural language, and all 
programs must begin with a procedure 
named START which can call as many pro- 
cedures as may be needed. All data is held 
as 32-bit words with no type explicitly 
associated with it. This allows a word to rep- 
resent a number, a character, a pointer or 
anything else. Inthe same spirit, itis possible 
to perform any operation on a word, but BCPL 
is not going to be in a position to stop you 
doing something like * multiplying two 
characters together. Sequences of words 
can be established for vectors, arrays and 
tables, and the indirection operator, familiar 
from BBC BASIC, is available for giving 
access to theirindividualelements. The data 
must initially be declared as GLOBAL or 
LOCAL to establish its scope. 

A program can be dealt with in sections, 
with a section containing a number of pro- 
cedures. This allows each section to be 
developed separately. When a program is 
run, all its sections must be linked together, 
and this provides the additional bonus that 
sections written in assembly code can be lin- 
ked in with ease, perhaps to speed up the 
operation of a critical part of the program. 

The following few lines should give an 
idea of what a BCPL program looks like: 
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LET SIART () BE 
$( LET v = VEC length 
LET no.of.characters = ((length + 1) * 
BYTESPERWORD) - 1 
$( LET res = readstring(v, no.of.chars) 
WRITEF( ((res=—1) —> “*NString too 
long”, 
“*NString = 
%S*N"), v) 
$) REPEATUNTIL COMPSTRING(v, 
“stop") = O 
$) 


GETTING STARTED WITH 
BCPL 


The previous description hints that BCPL 
does not operate in the same way as Lisp 
and BASIC and, indeed, it does not. Rather 
than providing an interpreter, it provides a 
compiler. The BCPL compiler can be run 
with the command 


EXEC__W mdvl__bcpl 


The cartridge containing BCPL must be left 
in place during compilation because the 
compiler uses overlays. The compiler first 
asks for the name of the file containing the 
BCPL program and then for a file in which to 
place the compiled version of the program. If 
you are developing a program you can 
simply press ENTER, not giving a name for 
the output file, and the program will be com- 
piled and checked for syntax errors. After 
successful compilation, the compiled pro- 
gram must be linked with the BCPL runtime 
system before it can actually be run. This is 
done by running the linking progam with: 


EXEC__W mdv1__blink 


The linker requests the name of the file con- 
taining the compiled program and the name 
of the output file, and it then proceeds to 
place the compiled program and the run- 
time system in this file. The program can 
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more forthcoming than that with Lisp. This is 
mainly because there is hardly anywhere 
else to turn for information about BCPL, 
apart from a couple of publications by its 
originator, Maurice Richards. The manual 
provides all the information needed to get 
the system up and running, and also con- 
tains a complete reference guide. it also pro- 
vides a tutorial on the language which would 
be a great help to the beginner, although | 
think that it would have to be supplemented, 
particularly in terms of what sort of things you 
might do in the language. 


CONCLUSIONS 


For anyone interested in Lisp and BCPL, 
these well-made implementations can be 
recommended with confidence. Even when 
run on an unexpanded QL, there is plenty of 
memory for developing substantial applica- 
tions. After loading the Lisp interpreter, for 
instance, 50K of RAM remains available, 
and an expanded QL will obviously 
provide more. 

The diagnostics are helpful on the whole. 
Lisp’s error tracing is very clear and helpful. 
BCPL's reporting of errors during compila- 
tion could be less ambiguous on occasion. 
Lisp could be more robust in operation, 
although it is the equal of any other mic- 
rocomputer implementation that I have 
come across in this respect. 

Both kits are suitable for the development 
of large projects. Lisp could also be used for 
learning the language, particularly in con- 
junction with suitable reading material such 
as Winston's Artificial Intelligence 
(Addison Wesley) and Friedman's little 
book. Anyone coming to BCPL would pro- 
bably need to have experience with large 
software projects. We all have to start some- 
where, but! do not think that there is enough 
supplementary material available to allow 


this kit to fill the bill. 
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finally be run from this file using the 
EXEC__W command. 

If a program consists of several segments 
then the segments can all be linked to form 
the complete program by giving the names 
of the files they are in to the linker when it asks 
forthe file containing the compiled program. 
The linker contines to accept file names until 
you press ENTER on its query for another 
file name. 

This procedure is not quite as arduous as it 
may sound, andit sooncomes naturally. The 
effort involved is hardly worthwhile for small 
programs, but it provides considerable flex- 
ibility in the handling of substantial ap- 
plications. 

The manual with BCPL is a good deal 


> 





This brings me back to the subject of 
manuals. Those supplied with the kits are 
adequate within their own terms of ref- 
erence. | do feel that the provision of further 
manuals aimed at a lower level would 
enhance considerably the potential sales of 
the kits. The manuals for the versions of Lisp 
and BCPL that are available for the BBC 
Micro are cited as being suitable for this pur- 
pose. The BBC implementations are com- 
patible with those for the OL, but the latter 
have more to offer. Besides, the BBC 
manuals are not as good as they might be. 
So, as a final thought, I would make a plea for 
the provision of manuals atalower ¢= 
level, in addition to those that 
are already provided. 
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The Metacomco Development Kits are 


e Approved by Sinclair Research 
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ASSEMBLER £39.95 ve vn 


A high specification macro assembler supporting the full 
Motorola instruction set. 

Features: external references; absolute, position 
independent, and relocatable code; linker; precise error 
messages; formatted listings; macro expansions; 
conditional assembly; and a large range of directives. 


BCPL £59.95 weva 


A true compiler, ideal for systems programming - 
writing utilities, games and applications. 

Features: generates native 68000 code; run time 
library includes easy QDOS interfaces; link loader links 


separately compiled segments; modules can be linked 
with Pascal or assembler. 


LISP £59.95 nic. var 


A LISP interpreter for exploring “The language of 
artificial intelligence”. 

Features: Turtle graphics; compatible with LISP 
for the BBC micro; full support of QL features; struc- 
ture editor; prettyprinter; garbage collector and tracer. 


Every DEVELOPMENT KIT includes Metacomco's 
popular screen editor, and a detailed manual. 


Phone today or post this coupon to: 
Metacomco, 26 Portland Square, 
Bristol BS2 8RZ. Please send me: 
Assembler Development Kit £39.95 
LISP Development Kit £59.95 __ 
BCPL Development Kit £59.95 = 


POSTCODE 


QL PASCAL Development Kit£89.95 __ 


| enclose a cheque for £ 
debit my ACCESS/VISA Account No. 


ea oe ete 
| 


Or 


CARD EXPIRY DATE: 


CT1 
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HISOFT 


High Quality 
Microcomputer 
Software 
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CP/M PASCAL 


When choosing a compiler, support is crucially important. It is vital to ensure that you will receive technical 
back-up for the package as quickly as possible. This may prove difficult, if not impossible, when the software was 
designed in another country and you have no access to the authors. HiSoft Pascal is a British product, created and 
manufactured by ourselves and fully supported by our technical team here in Dunstable. We offer inexpensive 
upgrades and we are continually extending and improving the compiler. 


HiSoft Pascal is available in a wide variety of Z80 CP/M disc formats, is very close to Standard Pascal and comes 
supplied with a comprehensive and sophisticated full screen editor (ED80) which is specially designed for 
program development; the editor may be easily configured to suit all displays and also for special keyboards and 


individual keystroke sequences. 
All this for a fully inclusive price of £39.95! 


High Quality Software at a Fair Price. 


HiSoft was founded over four years ago and since then has built up a reputation for the quality of 
its products and the strength of its support. Our utility and language software is available for most 
of the home computers currently on the market and we are always developing new products: our 
latest is Devpac 80, a powerful assembly language development package for all Z80 CP/M 
computers. Devpac 80 is a macro assembler (GEN80), a configurable full screen editor (ED80) and 


a super front panel debugger (MON80) all in one integrated package. 


Devpac 80 makes Z80 assembly language development a joy to do and is incredible value at only 


£39.95 inclusive! 


Please feel free to write to us or telephone for immediate despatch of full technical details of all 
our products — there is so much more than we can say in this small space. Our next product for 


CP/M-80? Wait and C! 


MCT 64K ....... 


DESIGNED FOR USE WITH THE COMMODORE C16 
Easily fitted and without modification of the main 
PCB. 


The Ram Board will allow 60671 bytes free to Basic 


ese £99.05 


Fully compatible with 
including p&p and VAT 


existing C16 Plus 4 
software 

fect for use on the CBM 64 

compatible with C16 Basic but with 


T Pita 
BAS IC £10:s5 


ORDER FORM 





> 


Ram board(s) @ £59.95 
.ssssesue. MCT BASIC cassette(s) @ £10.95 


Please supply 


| enclose my cheque/postal order/Girocheque for £ 


| understand that a full refund less post and packing will be made by MCT 
if | am not fully satisfied and provided the Ram board is returned within 10 
days in its original packing and in a working, new condition 


8 ee eee ore ely PEC EI CR OO aE 


Postal address 


Micro Component Trading Company 
Group House, Fishers Lane, Norwich, Norfolk 
England NR2 1ET Telephone (0603) 633005 


BUSINESS COMPUTERS 

Epson PX8 £900 (£872) £892. 
Commodore PC £1595 (£1564) £1664. 
Sanyo MBC 775 £1920 (£1899) £1999. 
Cannon A200C £1609 (£1586) £1686. 
Sanyo MBC550 £723 (£699) £799. 


ORIC AND SINCLAIR COMPUTERS 
Oric 1 computer 48K £75 (£72) £82. Oric 
Atmos computer 48K £110 (£108) £118. 
CPP40 Oric printer/plotter £94 (£95) £99. 
Sinclair pocket TV £97 (£95) £101. 
Sinclair QL Computer £379 (£378) £399. 
QL Floppy disc interface £107 (£103) 
£109. Sinclair Spectrum Plus Computer 
48K £127 (£129) £149. Kit to upgrade the 
Spectrum to Spectrum Plus £30 (£30) 
£40. Microdrive £49 (£50) £60. RS232 
interface 1 £49 (£50) £60. Special offer:- 
Microdrive + Interface 1 + 4 cartridges £97 
(£99) £107. Blank overdrive cartridges 
£2-50 (£3) £4. Spectrum floppy disc 
interface (See Cumana disc section for 
suitable disc drives) £97 (£89) £99. 
Interface 2 £20-45 (£20) £24.32K memory 
upgrade kit for 16K spectrum (issue 2 and 
3 only) £31 (£28) £30. Spectrum 
Centronics printer interface £46 (£42) 
£47. ZX printer has been replaced by the 
Alphacom 32 £71 (£69) £82.5 printer rolls 
(State whether Sinclair or Alphacom) £13 
(£16) £21. ZX81 computer £35 (£35) £45. 
16K ram packs for ZX81 £28 (£25) £30. 


COMMODORE COMPUTERS 

Commodore C16 Starter Pack £119 
(£119) £151. Commodore Plus/4 £147 
(£142) £174. Commodore 64 £189 (£194) 
£226. Convertor to allow most ordinary 
mono cassette recorders to be used with 
the Vic 20 and the Commodore 64 £9-£78 
(£9) £11. Commodore cassette recorder 
£43 (£44) £50. Printer interfaces for Vic 20 


HISOFT 


180 High St. North 
Dunstable, Beds 
LU6 1AT 
Tel. (0582) 696421 


and the Commodore 64:- Centronics £45 
(£41) £46. RS232 £45 (£41) £46. Disc drive 
£197 (£201) £232. 1520 printer/plotter £99 
(£96) £111. MPS801 Printer £189 (£191) 
£229 


AMSTRAD, ATARI, ENTERPRISE, AND 
MSX COMPUTERS 

Amstrad Colour Computer £342 (£348) 
£388. Amstrad Green Computer £232 
(£247) £287. Atari 800XL computer £129 
(£135) £150. Atari data recorder £34 (£37) 
£47. Atari disc drive £186 (£189) £209 
Atari 1020 printer £93 (£99) £115. 
Enterprise 64 computer £234 (£236) 
£256. MSX Goldstar computer £203 
(£193) £213. 


ACORN COMPUTERS 

Acorn Electron £119 (£119) £139. BBC 
Model B £354 (£343) £383. BBC Model B 
with disc interface £474 (£461) £491. 
Colour monitor £188 (£228) £268. Kenda 
double density disk interface system 
£137 (£131) £141. See below for suitable 
disc drives. 


CUMANA DISC DRIVES 

To suit disc interfaces of Sinclair QL, 
Spectrum, and BBC B. Single:- 40 track 
single sided £164 (£163) £183, 40 tr 
double sided £169 (£168) £188, 80tr ds 
£219 (£209) £229. Dual:- 40tr ss £294 
(£280) £320, 40tr ds £325 (£325) £365, 
80tr ds £414 (£390) £430. 


PRINTERS 


CCP40 4 Colour printer/plotter £94 (£95) 
£99. Brother HR5 £162 (£161) £193. 
Shinwa CTI CPA80:- centronics parallel 
version £218 (£222) £258, RS232 version 
£238 (£240) £282. Cannon PW1080A £305 
(£301) £352). Epson RS80 £249 (£249) 
£282. Epson RS80F/T+ £283 (£281) £316. 
Epson FX80 £339 (£305) £335. Combined 
matrix printers and electric typewriters:- 
Brother EP22 £145 (£134) £154, Brother 
EP44 £230 (£266) £246. 


SWANLEY ELECTRONICS 


Dept CT, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England. 
TEL: Swanley (0322) 64851 
Official orders welcome. All prices are inclusive. UK prices are shown first and include 
post and VAT. The second price in brackets is for export customers in Europe and 
includes insured air mail postage. The third price is for export customers outside 
Europe (include Australia etc) and includes insured airmail postage. 
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INSIDE 
WOR DPROCESSOR 


Bill Horne takes a look inside a typical wordprocessing package. 











volumes Pave been met 


by hiring additional typists. Pac iM: on payrolls 
and working SP34' 1 oH numbers of executives 
te.«t handling and display systems to help 
ant staffs more productive, rather than just 
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ord processors come 
in a variety of shapes 
and sizes, with facil- 


ities varying from minimal (to 
put it kindly) to overkill. The 
program examined here might 
be classed as ‘low mid-range’. 
It satisfies most of the common 
requirements that arise in word 
processing, and can be exten- 
ded by specialised user code, 
but leaves a useful area of RAM 
available for text storage. 

Competition for store space 
between a word processor pro- 
gram and its data is almost 
inevitable, and judging the 
right balance can be difficult. 
Too small a text store means 
that its contents have to be 
saved to tape or disc at incon- 
veniently frequent intervals, 
and there may be difficulty in 
transferring text from one 
record to another. 

The program to be exam- 
ined uses 8K of ROM for its 
code, and allows all but about 
2'AK of available RAM to be 
used for text storage. Since 
available RAM in the parent 
machine runs to nearly 48K, 
the text area is vast, and in 
practice is saved only as a pre- 
caution against catastrophes, 
or at the end of a session. In 
more recent machines, with 
colour, sound and other irre- 
levancies, the text area would 
be much smaller. That is 
called progress. 


CONCEPT 


The word processcr program 
dividesintotwo main parts, one 
serving Edit mode, the other for 
Command mode. Edit mode 
allows text and control charac- 
ters to be input, while Com- 
mand modesets up parameters 
and calls the main functional 
modules, such as print, save 
and load. 

A word processor needs 
many of the normal control 
characters provided by an 
average microcomputer, but it 
also needs a number of 
additional controls, andifthese 
cannot be covered by function 
keys there can be serious prac- 
tical operating difficulties, 
some keys having to be given a 
number of different inter- 
pretations according to con- 
text. It is much better to use a 
basic machine which has an 
adequate number of function 
keys. 

Another performance re- 
quirement for the basic 
machine is an adequate screen 
width. A 32-column screen is 
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tolerable for some purposes, 
but a word processor may be 
asked to work with a printer 
which can cope with 128 
columns, and that makes life 
difficult. One solution is to dis- 
play only a limited number of 
columns at a time. In the pro- 
gram we are considering, it is 
possible to view columns 0-63, 
32-95, or 64-127 at a given 
moment. That is not entirely 
convenient, but may be nec- 
essary where the full 128 
column width is required, and 
layout is important. On the 
other hand, it is possible to 
reduce the line width so thatthe 
whole text is visible at one 
time. 

This raises a long-standing 
argument regarding _ ideal 
screen widths. On A4 paper, 
the typing area is about 6 
inches wide. At 10 ch/inch 
there are thus 60 columns, with 
72columnsat 1 2ch/inch. Even 
at the closer spacing, it is poss- 
ible to work comfortably with 
64 columns, but 80 columns 
are usually demanded. Unfor- 
tunately, an 80-column dis- 
play is only readable with 
comfort on a good monitor, 
whereas a 64 column display 
can be much clearer. (And 64- 
column copy leaves a wider 
right-hand margin in which the 
Editor can make rude 
remarks!) 

All this, however, applies 
only to the creation of text, as 
the final printout can be 
changed to any desired width. 
Where the text is simple, this 
creates no problem, but if the 
format is complex it is useful to 
be able to view it before 
printing. 

Before leaving the subject of 
compatibility between perfor- 
mance requirements and 
hardware, the question of prin- 
ter characteristics must be rais- 
ed. Despite claims to the 
contrary, many printers have 
special facilities that call for 
additional control codes, and 
this means that extra program 
may be needed to generate 
such codes. It is sometimes 
necessary tocater for operation 
with different printers, and this 
leads to multiple print modes. 

One conclusion which can 
be reached from points made 
above is that a word processor 
system based on a standard 
microcomputer can never be 
as satisfactory as a purpose- 
built device. That, to some 
extent, is true, but a standard 
machine can give an accept- 
able level of performance if 
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some compromises are 
accepted. 


EDIT MODE 


To simplify processing, Edit 
Mode acts on a text line extrac- 
ted from main store and held in 
the Line Buffer, which is 138 
bytes long, to allow for a 128- 
column line plus some control 
characters. The text, and some 
control characters, are dis- 
played on the screen. 

When the Line Buffer is set 
up, it is filled with &OF entries. 
These are overwritten by 
incoming text from keyboard 
or main store,so any remaining 
G&OF entries mark unused 
column positions. The current 
entry position is marked by a 
cursor, and may well contain 
&OF when it is at the end of the 
line, but if the previous entry 
position also contains a code 
less than &10, the ‘off end’ con- 
dition is reported on the top 
screen line, because there is a 
danger that an entry at the cur- 
sor position will become 
detached from the preceding 
text. 

When the buffer is full, the 
system scans back to locate the 
last space character in the line. 
This is replaced with a line ter- 
minator code and the whole 
line is copied into main store. 
The next line is then brought 
outinto the Line Buffer, starting 
at the terminator code. The 
characters following the last 
space therefore appear at the 
beginning of the new line. 

The last line of a paragraph 
will not fill the buffer, andin this 
case it must be terminated by 
an Enter code, which becomes 
the line terminator. As before, 
the contents of the Line Buffer 
go to main store, and the next 
line is brought out, but this time 
there are no spillover charac- 
ters at the start of the line. 

Edit action inludes the provi- 
sion of a Tab facility. At start- 
up, tabs are set at every tenth 
column, but they can be 
altered in Command Mode. 
Pressing the Tab key moves the 
cursor to the next tab position, 
filling in the intervening col- 
umns with spaces. 

The start of aline can be inset 
by pressing Indent (Usually a 
function key). This sets up a 
special entry at the start of the 
line, with the format GIF, X, 
&1FR. X is the number of the 
column at which text is to start. 
Indent can only be used in the 
first fitteen columns, and X is 
determined by the next tab 
position. 


Some Editors provide for 
insertion as a variant of over- 
write, but thiscan lead to acon- 
fused display. Instead, Expand 
opens up a gap in the display, 
and extra data can be inser- 
ted within the gap. Pressing 
Expand again restores nor- 
mality. (Another function 
key). 

Cursor Left and Right can be 
used tore-position the cursoron 
the current line for the purpose 
of making alterations, but Cur- 
sor Up and Down store the 
current line and bring out the 
previous or subsequent line. 

Scan changes the section of 
the line displayed, and Rub is 
the usual erase function. Less 
familiar is ‘Soft Hyphen’. This 
puts a code in the text to indi- 
cate that a hyphen is permiss- 
ible at that point if it ends aline, 
but should be omitted in mid- 
line. 


CODE 
VARIATIONS 


Tracing out a Word Processor 
program is not made easier by 
the fact that given codes have 
to have different meanings in 
different contexts. For exam- 
ple, &O01 as an input code 
means Tab, but &0] in the text 
marks the start of text. In input, 
&02 is expand, but in text it 
means end of text. 


Each individual line, 
created on the basis of the dis- 
played line length, is ter- 
minated by a code less than 
&10, so a given line can be 
found by starting at the begin- 
ning of text andcounting off the 
terminating codes. To help in 
locating particular text, the line 
and column number for the 
present cursor position are 
shown on the top screen line. 

In addition to line ter- 
minators, the text may contain 
anumberofcontrol codesin the 
&10-&1F range. Some of these 
are for the control of print 
action, such as Form Feed, 
Upshift and Downshift. (For 
superscripts and subscripts.) In 
all, the text stream holds com- 
plete printing instructions. 

However, the original text 
stream may have been created 
in a manner suited to the dis- 
play, rather than the final prin- 
tout, and it can be re-arranged 
in aditferentway by Command 
Mode. The terminator &OC or 
&OE is used as a ‘soft return’, 
meaning areturn which will be 
ignored in re-formatting. This 
turns a complete paragraph 
into a single text stream, ter- 
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minated by the final Enter 
code, and the re-formatting 
process can work out the 
appropriate lines for any given 
line length, displaying the 
result. 

Before leaving the subject of 
code variations, it should be 
said that in the printout pro- 
cess codes &01 to &0C specify a 


number of spaces to be 
output. 
COMMAND MODE 


There are twenty-two Com- 
mand functions, each selected 
by an upper case letter input 
when the program has re- 
turned to the Command mode 
loop point. The other four letters 
give ajump into RAM, where a 
further jump normally reports 
‘Invalid Command’ on the top 
screen line, but the RAM jump 
can be altered to access user 
code. 

The command Macro, 
without qualification, moves 
data from between the current 
cursor position and the end of 
textinto the Macro Buffer. Upto 
512 bytes can be copied. If a 
numeric qualifier is appended 
to the command, the number 
specifies how many times the 
macro is to be executed. This 
allows a command string to be 
set up and called whenever 
required, since the Macro is 
read as if it was the Command 
input buffer. 

Back with a numerical 
qualifier, moves the cursor 
back the specified number of 
lines. Without a qualifier, the 
command moves the cursor 
back to the start of text, or to a 
&18 code, called Mark, which 
can be set up in Edit. 

Delete erases either all text 
from the cursor position on, if 
unqualified, or n lines from 
that position if qualified by n. 

End takes the cursor to the 
end of text. 

Forward with a qualifier, 
moves the cursor forward n 
lines. 

Erase clears all text. Sinceits 
effect is so drastic, the user is 
asked to confirm his intention 
before anything is done. 

Length, unqualified, dis- 
plays the current line length on 
the top screen line. With a 
qualifier, itsets line length. This 
is the length used by Edit, and 
by Command modein dividing 
text up into line segments. 

Memory reports remaining 
free memory on the top screen 
line. 

Search looks for a segment 
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of text which matches the data 
qualifying the command. 

Top takes the cursor to the 
start of text. 

Hold n putsn lines of text into 
the Hold buffer, beginning at 
the current cursor position. 
Hold O clears the buffer, which 
must be done before calling 
Hold n again. 

Unhold copies data from 
the Hold buffer into the text 
stream. 

Exit escapes from the pro- 
gram to the main operating 
system. 

These are the minor func- 
tions, though some are ex- 
tremely useful. The major 
functions are more complex. 


PRINT 


The main memory is always 
organised in accordance with 
the current length setting, 
and is reformatted when length 
is changed. Printed out in this 
form, the text would be ‘rag 
edge’, i.e. with the right-hand 
edge in varying positions. This 





can be altered in printout by 
the contents of the ‘Y’ table. 

First, there is ‘Print Option’, 
which specifies the type of prin- 
ter. Option 2 is standard, but 
options O and | require special 
user code. This may allow 
serial output instead of the nor- 
mal parallel form. 

The second Y Table entry 
allows print action to be 
stopped at the end of each 
page, thethird entry specifying 
the number of lines in a page. 
This is useful when  non- 
continuous stationery is in use. 
The fourth entry allows a num- 
ber of line feeds to be specified, 
to be inserted when page end is 
reached. This is for contin- 
uous stationery. 

Next, insertion of a repeated 
page title can be called up. 
The title line is placed at the 
start of text, and can include a 
page number on the right. This 
is automatically incremented. 

Extra line feeds can be 
specified to give wider line 
spacing. 

Then comes the most impor- 





FEATURE: inside a word processor 


tant of the Y table conditions: 
Right Justify. If this mode is 
specified, each line is padded 
out with spaces to be of uniform 
length, giving a regular right- 
hand page. 

The method of doing this is 
interesting. Each single space 
is initially represented by code 
&20, as usual, but this is 
changed before a line is output 
to the printer, the space codes 
being overwritten by &01 
codes. The length of the line is 
checked, and the result deduc- 
ted from Length. The different 
indicates the number of spaces 
which need to be inserted. The 
line is scanned, and the &01 
entries are changed to &02 
until either the end of the line is 
reached or the number of 
changes matches the dif- 
ference between actual length 
and Length. If the end of the 
line comes first, the process 
begins to turn &02 entries into 
&03, and so on. 

The print driver recognises 
codes &01 to &OC as specifying 





a number of spaces to be out- 
put. So simple, really... 

The remainderofthe Y Table 
is specialised for proportional 
spacing printers, andis unused 
unless special user routines 
are provided. 

The Y Table settings can be 
changed by Command, andso 
can the Tab Table settings, giv- 
ing wide-ranging control over 
printout style. The Y Table also 
specifies a standing indent, 
moving the left-hand edge of 
text to the right. 


BACKUP 
STORAGE 


The sytem provides for back- 
up storageon tape, but doesnot 
cover discs in its original form, 
though it has been adapted to 
run in conjunction with CP/M, 
at some sacrifice of main store 
space. 

One or two tape recorders 
can be used, and part or all of 
the stored text can be saved. 
Each record has a filename, 
and can thus be seleted for 
reading without the possibility 
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of ambiguity. The record read 
is added to the existing record, 
if that is not deleted first. Since 
sections of text can be moved 
around by use of Hold, itis poss- 
ible to assemble a combined 
version by combining parts of 
two source versions. 

It is even possible to execute 
‘mail-shot’ processes, using the 
Hold facility tocontain the stan- 
dard text and the main pro- 
gram to hold the variations, but 
Hold is a little limited in size for 
this purpose. 


CONCLUSION 


The objective has been to 
outline the principal functions 
of a small word processor in 
terms which wouldillustrate the 
type of coding needed. Once 
the general principles are 
understood, writing the neces- 
sary code isnot unduly difficult. 
Much of the action is executed 
by shortroutines, backed up by 
some common-use  sub- 
routines. The difficulties lie in 


determination of the overall 
structure, the choice of coding, 
and other details. 

The routine described is par- 
tly written in 8080 code, which 
rather dates it, though some 
sections have been revised in 
Z80 code to save space. It has 
subsequently passed through a 
number of upgrades, one of 
which is well known as 
‘Spellbinder’. The relationship 
is rather remote, but can be 
seen on close examination. 
Spellbinder goes much 
further, using disc instead of 
tape, the latter being an 
optional extension, and pro- 
viding much-extended facil- 
ities. 

If the older routine has a 
fault, itliesin atendency to miss 
characters now and _ then, 
especially at the end of a line, 
when quite a lot of processing is 
needed in the 50 mS or so bet- 
ween key presses, a failing 
which could be overcome by 
availability of a keyboard 
buffer. 

If you already have a mic- 
rocomputer, the foregoing des- 
cription should tell you whether 
it is likely to make a good word 
processor. If you are consider- 
ing purchase, you should be 
able to see which models will 
serve your prupose best. Nam- 
ing names would be neither 
popular nor really necessary. 
The limitations of unsuitable 
machines are only too 


obvious, despite pub- 
licity to the contrary. 
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ALVEY 





PROGRAMME 


Jamie Clary 


Most readers will have heard of the Alvey Programme 


— but who and what are involved in it? 








uch is made of the 
race towards the ‘fifth 
generation’ of com- 


puters and computing tech- 
nology, with Japan's highly 
publicised fifth generation 
computer programme appar- 


ently leading the field, 
followed closely by the 
Americans. 


But what of the UK’s efforts? 
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We are generally  ack- 
nowledged as being hosts to 
considerable expertise in infor- 
mation technology, but very 
few of our own achievements 
ever ‘hit the headlines’, usually 
because of the low public pro- 
tile adopted by British indus- 
trialists and academics (with 
one or two notable exceptions). 

Early in 1982, aspecial com- 


mittee was set up by goverm- 
ment to ’...advise on scope for 
collaborative research in Infor- 
mation Technology”. Overseas 
competition in IT was getting 
progressively fiercer, and the 
Japanese programme was 
already in progress. 

Headed by John Alvey (then 
British Telecom's Chief 
Engineer) the committee sub- 


mitted their report in Septem- 
ber, 1982. Entitled “A Program 
for Advanced Information 
Technology”, the report urged 
govemment to begin a five- 
year programme, costing 
£350m, which would even- 
tually involve three government 
departments: The Department 
of Trade and Industry, the 
Ministry of Defence, and the 
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Department of Engineering and 
Science, the latter acting 
through the Science and 
Engineering Research Council. 

The govemment accepted 
the committee’s recommenda- 
tions, offering £200m with a 
request that industry should 
provide the balan¢e. This was 
to be the beginning of the Alvey 
programme, announced in 
April 1983, and designed to 
make the most of Britain's ex- 
pertise in IT research. 

The Alvey Directorate was 
subsequently established, 
drawing 45 people from the 
DTI, the SERC, the MoD, and 
from industry. The directorate, 
lead by Brian Oakley and 
chaired by Sir Robert Telford, 
were to collectively steer the 
programme, and define the 
strategy within which projects 
funded by Alvey were to fit. 


YEAR 1 
The first year was spent clari- 
fying the guidelines and stra- 
tegies of the programme, and 
establishing communication 
channels between them and 
the academic/industrial com- 
munity, with Alvey directors 
accepting numerous invitations 
to speak about their work and 
thus making contact with the 
community. During this time, 
the Alvey team received over 
300 research proposals, of 
which 100 - consisting of 60 
industrial and 40 academic 
projects - have been given 
technicalapproval. Muchofthe 
academic work is done in a few 
carefully selected ‘centres of 
excellence’ where teams drawn 
from different departments are 
specifically united to work on 
Alvey projects. 

Work on most projects is 
done by various consortia, typi- 


cally consistin gd two or three 
firms and one or two univer- 
sities/polytechnics. However, 
some projects are of such a 
speculative nature that it is 
often too early for industry to be 
directly involved. However, 
such projects do need people 
from industry, to ensure that the 
work is in an area of industrial 
interest, and to advise the direc- 
torate when industrial par- 
ticipation is appropriate. 
Projects of this nature are 
termed ‘uncle’ projects. 


CATEGORIES 


Alvey operations have now 
fallen into five main categories: 
Infrastructure and Com- 
munications, providing infor- 
mation and support for persons 
and institutions involved in the 
programme; Man-Machine 
Interface (MMI), concerned 
with improving the methods of 
exchange between humans 
and computers; Intelligent 
Knowledge Based Systems 
(IKBS), encompassing a variety 
of research in Al-related areas; 
Software Engineering, for- 
malising programming method 
and improving the reliability of 
software; and Very Large 
Scale Integration (VLSI) and 
Computer Aided Design 
(CAD), set up to ensure British 
access to highly developed 
VLSI components in order to 
guarantee a measure of inter- 
national competitiveness for 
the future. 


WORK 
CATEGORIES 
IN DETAIL 


Within the five operational 
areas further ‘research themes’ 
are pursued, particularly within 
IKBS (Intelligent Knowledge 


FEATURE: The Alvey Programme 


LARGE SCALE DEMONSTRATOR PROJECT 


Project title: 
Project leader: 
Consortium: 


Aims: 


DHSS Demonstrator 

Charlie Portman, ICL 

ICL, Logica, Department of Health and 
Social Security (as user), Universities of 
London (Imperial College) Lancaster 
and Surrey 

To evaluate the role of new computing 
technologies in assisting legislation-based 
organisations in the formulation, inter- 
pretation, and application of complex 
policies and rules. Detailed investigations 
and demonstrations of IKBS, MMI, and 
software engineering techniques will be 
undertaken as part of the project. Software 
engineering tasks will include the evalua- 
tion and choice of the most suitable 
languages, techniques for speedy access 
to large databases, and formal means of 
preparing software more efficiently. 
Further work in IKBS includes methods for 
knowledge acquisition, representation fo 
rules and the means of using this. 


Based Systems) and MMI (Man 
Machine interface). 


IKBS has nine research themes, 
as follows: 


Parallel Architecture; 
Declarative Languages; 
Intelligent Knowledge Based 
Systems; 

Expert Systems; 

Intelligent Front Ends; 
Inference; 

Natural Language; 

Image Interpretation; 

and Intelligent Computer 


Aided Instruction 


Seven GEC Series 63 com- 
puters and four Systime B750 
machines (based on VAX 1]1/ 
750 processor boards) have 
been installed in research cen- 
tres for work on the IKBS pro- 
gram, plus a further four 
machines-for-software engin- 
eering work. The systems all run 
UNIX as a common operating 
system, and the machines are 
networked using ALVEY-NET 
(an advanced communications 
network designed 


LARGE SCALE DEMONSTRATOR PROJECT 


Project title: 


station 
Project leader: 


Speech Input Wordprocessor and Work- 


LARGE SCALE DEMONSTRATOR PROJECT 


Project title: 
Project leader: 


Consortium: 


Design to Product 

Rex Tomlinson, GEC Elecrical Projects 
Ltd., Rugby 

GEC, Edinburgh University (Al Dept), 
Loughborough and Leeds Universities, 
Lucas CAV (as user), NationalEngineering 
Laboratory 

To demonstrate the automation of a total 
production process, from design through 
manufacture to maintainance in the field. It 
represents the next generation of computer 
integrated manufacturing, and will use 
IKBS techniques throughout to capture 
and apply the skills of the human 
operators. 


COMPUTING TODAY JUNE 1985 


Consortium: 


Aims: 


Peter Schwarz, Plessey 

Plessey, Shell (as user), Universities of 
Edinburgh, London (Imperial) and Lough- 
borough 

Practical speech recognition; speaker- 
adaptive recognition of connected speech, 
with a vocabulary of 5000 words at minimal 
error-rates. Bulk of speech research to be 
carried out at Edinburgh. Three depart- 
ments will work together on the project: 
Electrical Engineering, Linguistics and 
Artifical Intelligence, managed by the new 
Centre For Speech Technology. their task 
will be to generate the entire transcription 
system, using a large amountofresearchin 
natural language understanding and 
phoenetic speech extraction aimed at the 
understanding of unconstrained speech. 















IM asovV . 
Editor Jonn Cooper 





especially to meet the de- 
mands of the Alvey pro- 
gramme). 

One of the aims of Alvey in 
IKBS is to achieve standardisa- 
tion of languages commonly 
usedin Al. PROLOG, LISP, and 
POPLOG are all supported by 
the programme, but efforts are 
being made to limit the number 
of ‘dialects’ in order to main- 
tain compatibility. 

‘Community Clubs’ have 
been formed, within which 
member companies contribute 
£5000-£10000 to a common 
pool, the Alvey directorate 
matching contributions on a 
pound-for-pound basis. The 
money is used to sponsor work 
into areas which will be of 
mutual benefit to the member 
companies and to the Al indus- 
try as a whole. One such club, 
launched in collaboration with 
the Royal Institute of Chartered 
Surveyors, is looking into the 
use of IKBS techniques in cost- 
estimation for major office 
building work. 

An IKBS ‘Joumeyman’ scheme 
has been set up to enable 
industry to send a limited num- 
ber of staff for six-month hands- 
on training in IKBS techniques 
at established centres of 
excellence in the UK. The first 
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four Journeymen have recently 
joined their selected centres of 
excellence. Two candidates, 
from ICL Defence Systems and 
Burroughs at Cumbemauld, 
are now attending the Turing 
Institute in Edinburgh, while two 
others - from British Rail and 
Hewlett Packard are at 
Imperial College, London. 


WORKSHOPS 
Workshops are held in con- 
junction with the IKBS pro- 
gramme, with titles ranging 
from the well-known topics 
(Expert Systems’) to the not so 
well-known (‘Inference Under 
Uncertainty’). 

The principle challenge for 
the programme is to produce a 
larger pool of manpower skilled 
in IKBS techniques. Specialist 
MSc courses have been 
created, expected to produce 
between 25-50 graduates per 
year, although this is still below 
the expected demand for ex- 
pertise in this area, especially in 
the future as interest in IKBS 
begins to develop. 


MMI has three main research 
themes: 


Pattern Analysis; 
Displays; 






and 
Human Interface 


So-called ‘large scale de- 
monstrators’ - Alvey projects 
which set practical targets (see 
boxes) - are important to the 
MMI project. Technological 
advances per se are inade- 
quate, and there is a need to 
demonstrate that such ad- 
vances are useful in the indus- 
trial sector. Also, the demon- 
strator projects are of particular 
use, as they provide early 
examples of MMI where human 
interaction problems are not yet 
fully understood or 





Project title: 
Project leader: 
Consortium: 


Aims: 


ALVEY PROGRAMME 


ANNUAL REPORT 
1984 


LARGE SCALE DEMONSTRATOR PROJECT 


Mobile Information Systems _ 
Dr John Walker, Racal | : 
Racal, Acorn Computers, Universities of 
Cambridge, 
Surrey, Sussex, and the Open University. 
Users are BL Technology, The Transport 
and Road Research Laboratory, The RAC, 
and the Electricity Council. 

IT techniques to be employed to provide a 
number of services to the motorist, includ- 
ing: road guidance to plan and guide 
optimum routes for motorists; traffic infor- 
mation for up-to-date information on trat- 
fic incidents and road conditions; a 
mobile electronic office with portable 
terminals to provide a remote mobile ter- 
minal for computing, access to databases, _ 
wordprocessing, electronic mail, expert 
systems etc.; mobile IKBS with access to 

a wide range of IKBS. Acom’s experience 

of volume markets for computer products 
considered ‘useful for the project. 





Alvey Directorate 
hed 

Millbank Tower 
Millbank 

London SwWiP 4 OU 






November 1984 






appreciated. 


CONCLUSION 


To summarise, the Alvey pro- 
gramme represents significant 
progress towards a coherent 
national approach in solving 
the problems of the fifth genera- 
tion of computing. The large 
scale demonstrator projects, 
although only four in number at 
the last count, show that some 
quite ‘heady’ goals have been 
set. We hope that atleast one of 
them is achieved by the end of 
the programme - April 22nd, 


1988. 
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BBC TEXT 
EDITOR 


C R Dickens 





A modest text-editing program 
for the BBC Micro 


his program will enable you to type 

letters or to make simple documents. 

It is written for an Epson FX80 but 
there are so few printer instructions that it 
should work with or be easily adaptable to 
other similar printers (see NOTES). The pro- 
gram is run from one main menu of 8 items 
some of which ask a further question. The 
keyboard of the BBC micro is used just as a 
normal typewriter except in Edit mode when 
two keys allow insertion or deletion of astring 
of characters. Following is a description of 
each menu item and these also serve as 
instructions in using the program. 


1. Type new text. This enables you to start. 
Type normally — the cursor keys should not 
be used. User <DELETE> to delete back to 
a mistake. If the mistake is a long way back 
don't bother; you will be able to make correc- 
tions at any time by going to Edit mode, item 
6. <ESCAPE> at any time returns to the 
menu. 


2. Add from tape. A previously written 
document, (item 8) can be read back. It will 
be added on to anything that has been 
typed or has been read before. If you wish to 
be clear before reading in text then move to 
1. on the menu first. 

Text is written to tape compactly by using 
BPUT and BGET, 256 characters being in 
each block. The normal file handling 
messages and rules apply. 


3. Set print style. This item will enable you 
to use some of the features of your printer. See 
the program notes below if you wish to 
change some of the printing features. e.g. 
you may wish to change the margin size of 8 
characters set in this program. Youcan have 
proportional spacing for those ‘types’ which 
are allowed. Four'types’ are offered for you 
to choose from. 

Ifthe printer was not switched on when the 
program was first <RUN> then it will be 
necessary to use menu item 3 to auto- 
matically set the margins, particularly useful 
for neat letter writing. 
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4, Print address. The date is asked for. Any 
characters may be typed in here. The printer 
must be ON LINE now. 


5. Print text. the textis printed in the chosen 
style. You can ask for right margin justifica- 
tion, but this will not work correctly when 
using proportionally spaced type. This right 
justification, although lining up correctly on 
the margin, is a little pseudo. Text should 
have been finished with a <RETURN> 
otherwise, with right justification, the last line 
will be spaced across the page. 


6. Edit text. It wouldnotbe strictly true tosay 
that this mode provides full screen editing 
but the operation of the program is very 
close to much cleverer packages. Here the 
text is wordspaced to 40 columns for easy 
screen reading. 

There are 3 functions: 


a) Replace: The cursorkeys can be moved 
to any character which can then be 
replaced by simply overtyping with the 
replacement character. Note that a new- 
line character, <RETURN>, occupies a 
position on the screen at which it is typed 
and also in the text. But the extra spaces 
following the last word on a screen line do 
not. A newline character can be inserted, 
see b), or deleted, see c), but do not use 
<RETURN> unless’ Replacing the 
character at the cursor position with a 
newline character. 
b) Insert! <CTRLI>, (holding <CTRL> 
and pressing <I>), will enable youtotype 
in additional characters which will be 
inserted BEFORE the cursor. A newline 
character cannot be inserted. For this, first 
insert any character then Replace it (see 6a) 
with <RETURN>. Do not insert characters 
such that the total is more than 9000. 
c) Delete <DELETE> will ask for the number 
of characters to be deleted from the cursor 
position onwards. Remember that newline 


characters should be included in the count 
if desired. 


The textis displayed 20 lines at atime on the 
screen. [he <ESCAPE> key will move onto 
the next 20-line page, finally returning you 
to the menu. 

Storage allows for 240 of these Edit-mode 
lines, or 9000 characters. The number of 
characters is always displayed atthe bottom 
of the screen. 

Use “Edit Text’ to read through your 
document. 


7. Continue text. This item displays the 
whole of the text, again wordspaced for easy 
reading. The cursor is placed at the end of 
the text and typing may continue as under 
item 1. <ESCAPE> at any time returns to 
the menu. 


8. Write to tape. Here the textcan be saved 
to cassette using the normal file handling 
rules. 


PROGRAM NOTES 


These notes are mainly concerned with the 
printer codes. if necessary, they can be 
changed to suit you own requirements. 


Line 40 Send all characters, includ- 
ing LINE FEED, to the 
printer. 

Allow ESCAPE key to be 
read as a value. 

“Line” is number of normal 
characters per line; “on tar- 
get’ is the printer code for 
setting or cancelling en- 
larged mode which must be 
sent to the printer for each 
line when set. 

Select printer (2); initialize 
(1,27,1,64); left margin (1, 
27,1,108); at 8 characters 
(1,8); de-select printer (3). 
Your own address. 
Form-feed (1,12) at end of 
printing and between multi- 
ple copies. 

PROC calc (line 1220) and 
PROCiill are Right Justifica- 
tion procedures. 

Formfeed (1,12) after 56 
lines are printed. 

As line 80. 
(1,27,1,112,1,49) selects 
proportional spacing. Not 
valid for Elite mode. “props” 
is approximately the extra 
number of characters per 
line you will get whilst using 
proportional spacing. 
(1,27,1,77) Elite size charac- 
ters - 12 perinch. 
(1,15,1,14) gives  con- 
densed enlarged charac- 
ters. 


Line 50 


Line 70 


Linr 80 


Lines 90-160 
Line 800 


Line 1090 


Line 11°70 


Line 14'70 
Line 1500 


Line 1520 


Line 1540 


This program adequately performs the 
services of a letter-writer. it will enable the 
purchaser of a printer to become familiar 
with afew ofthe functions of a word processor 
before finally assessing more sophisticated 
software. 
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Listing: BBC Text Editor. Note, for ‘£’ type ‘#’ 


PROGRAM : BBC text editor 


Ls 
10 DIM G@ FOUO LAX 10.F 76241) ,ADS (7? 
ZUeU0FT1,1 
SOSDPT., 
4OYVDU1LS:*F x46 
Cer AZ2ZO.O 
S0TYFPE=FALSE: JUST=FALSE:F EED=FALSE 
7OLine=65: enl arqge=20: J=0:R2=0: JAZ=0 


BOVDU 2, 
FOADE(O) 
1OOAD#(1)= 


se/al, 64, ae ee 


' GAe2 mol 


I 


| 
a» ge 
g 
v0 
pos 
Tl 


L1iQSD# (2)=" Nomanel and. 
120ADF (3) =" Nr. Sto nehenge, " 
1SBU0ADE (4) =" Cidershire.’ 
1L40AaDF (3S) =" Ani «=LD" 
LSCGADE (6) =" : 

L60ADE C7) =" Tels BDCMICrG 


1 7/GREPEAT? PROCMENU: 
LOODEPPROUCMENUs Li Ss VDUL6 


IVOPRINITARCS, 2) "Select from 
ZQ0PRINTTAB(O,S) CHRS1S23"1 
2LUPRINILCHRAFI SS “2 Aad 


NTIL FALSE 


from tape 


106,1,5,23 


390295" 


the following” 
Type new text" 


$2? 


SZ0UPRINI = 3s Set orint styie’ | 
ZOOUPRINI ©— 4 Print address" 
ZaUrRINI © oO Print text” 
BOUPRINI © 6 ECIE text 
SOUPKING — 7 Continue te: 
ZAPQOFRIWNT ©“ sc Write to tape 

i mod 


2B0PRINTTAB(S,22) "Type 1,2,5,4,5,6,7 or 8" 
S9OREFEAT:R#=GET#: UNTIL REE"O" AND RES" 
SOOPRINTTAB(O, S+VALR#*2) CHR#1 


SLOVDU7:s G=INFEY (50) 


S2@0IF R¥="1"CLS:J=0:PROCtype 
SSOIF R¥="2"PROCinput 
S40IF R#="S3"FPROCstyle 


SOIF R€="4"PROCaddress 


ooulr 

S/OIF R€="6'°R24=0s S2A=20:h=0:PG2 
UNTIL NOT (Ke) 

GOIF RF="7"°R =O: RA=0: S4A=241 


S9OIF RE="SG"FPROCsave 
4Q0ENDFROC 
eo 
“OQREFEAT JAZ= 
SOIFATI=127 ‘J 
44QOUNTIL Av td- 
ASOLFd > .900080L 


JeO000 
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O 
i 
Uf] 


R$="S"PROC just : FORWA=17TOVA:FROCprint: NEXT:JUST=FALSE 
O:REPEAT PROCedi t:PG4=FGA+1 = 


FROCDISF (39) :PROCtype 
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460J=J-1: TYPE=TRUE:ENDPROC 
479DEFFROCgoto:FRINT CHRE(A7I): 
4801IF A?d=12 VvbDuU1O 
490J=J+1:ENDFROC 
SOODEFFROCedit:CLS 
SIOPROCDISF(39):VvbU Za 
S2O#FX4,1 


JOOREPEAT 

SOF AS1,O 

woOY=GET 

JOO#F X21, 

JZOIF Y= s _" Ir VPOS< 20 VDU 10 
“B0IF Y=139 IF VFOS:a We id 
S7V7OIF Y=136 VBU & 

OOOIF Y= —/ YDU ° 

G610I1IF Y=127 FPROCFOS: PROCDEL 
6201F Y=9 PROCFOS: T= T-1!PROCIN 
6301F YriSANDY<1S7ANDY< 2:27 FROCFOS: vDUS gles A?T=¥:PRINTCHRE CY); 


:IFY=13VDU10 
6S4O0UNTIL Y=27 
SS5O08#F X4,0 
660ENDFROC 
67QDEFFROCaddress:CLS 
BGUrRINT "TYPE DATE ": 
S7OINFUL LINE Ds 
ZOOVDU 2:FOR-I=0 TO 7 
71OVDUIL ,enlarge 
/2OPRINT SPC(Clines.6):sADF (I) 
7SOQONEXT: PRINT 
74OVDU1 ,enlarge 
FSOPRINT SFC (line*x.6):D+ 
7S0PRINT: VDUS: ENDPROC 
77ODEFFROCprint 
7B0IF TYPE=FALSE VDU 7:ENDFROC 
7FOCLS:VDU 2:S5%=1000: K=0:RL=0 
BOOPROUCDISP (line) :IF FEED VDU1,12 
BLOVDUS: ENDPROC 
SZODEFFROCIN: VDU7 
BSOPRINTTAB(O,22) CHR#1i=4; 

|~6B4SOINFUT LINE" Type characters to be inserted"insert# 
B8501len=LEN (insert#) 
BOoOFOR CZ=J-1 TO T+i STEF -i 
B7OA? (CA+len) =ATC% 
 =B8SO0NEXxT 

S9OFOR CH=1 TO len 
9FO0A? (T+C4) =ASC (MIDS (inser t#,CZ,1)) 
FLIONEXATIK=EKA:RAS=RAZ 
920J=J+len:CLS:FROCDISP(=9):VDU =o 
FZOENDFROC 


LS ITE SSN RE ETE ASE IPSC EA PTR ASE SIP OREN BPD LACE RT RE AW EMERSON SOE SEAS SPD SORENTO SAR Se 
36 COMPUTING TODAY JUNE 1985 


PROGRAM : BBC text editor 


F4ODEFFROCDEL: VOU? 

FSORPRINTTAB(O, 22S) CHRE1S4; 

P60 INPUT" How many Characters te delete’ delno: 

[Feelinot+Ts) deino=J-T 

S7ORPOR C4=1T 10 J-(delnoti) 

FB0ATCA=47 (CAZ+cel ng) 

FSONEXKT:R=kA: R“=Rax 
1O00J=J—-delno:CLS:FROCBISF(S39):VDU 30 
LOLGENDPROC 
LOZODEFFROCDISF (L}) :RAZ=RZ: EASE 
iMSOQITFIJS0ENDFROC 
LO4SOREPEAT 
LOSOIS=(E+L 2 IF [e3J-1 I=J-1 ELSEREPEAT I=I-1:UNTILAVI=S2 OR ATI=13 
1OS6O0VDU1 ,enlarge 
070O1F Rei f=et(h4.) 

LOSOHAZ=L—-I+k-1 

LOVQUIF JUST [FHA -UrPROCcCAaAlc 

LiOOFCR M=E TO I. 

LLLIOPRINTCHRS (AlM) = 

TI201F JUST IFATH=SS GND HAO FPROCFIII 

11i301F A?YM=12 THENH=I: Il=M:M=H 

LI40ONEAT 

LISOIF (R#="7" ANDI SI-2ANDNOT (A? (3-1) =12) )PRINT: ELSEFPRINT 
LIi6OP4Z (RZ =1: RASRY iy Aged: ,-10,200,40: I= J 
11i7O1F FEED ANDRF="S"ANDRAMGDS4=0 VDUL,I2 
LTIiSOIFNOT (R#="S5") JAZ=J:PROCscore 

11 97O0K=I1+1] 

12ZO00OUNTIL Be=J OR (RX MOD SA=0) 

iZLOENDPROC 

1e20DErPROCcalc:CAZ=0 

i2ZSOQFOR M=k TO oto MSMHLS HA=O 
1TZ4AGIFPAIMES? CXACZ+1 
1250NEXT: IFC%=0 ENDFROC 
$2G6O0DZA=HADIVOLZ: EX=HRAMOBCE 
LZ 7O0ENDPROC 
PeeODErPROCFi LI 


1290IFDZ20 FORLZ=1TODY:FRINTSPC(1)}::NEXT 
1S00IFEZ2>0 PRINTSPC (1) 3:E%=Ex%-1 


1 10ENDPROC 
1S20DEFPROCFOS 
12 30X4=FOSSY“4=PGY*204+VPOS 

1340IF Y%=0 THEN T=Xx%:ENDPROC 
1350T=P% (4-1) +X%4+1 
1360ENDPROC 
1S7ODEFPROCStyle:CLS 
ISSOPRINTTAB(S,2) "Select ty 


e ‘pe 
LS7OPRINTTABCI,S) "1 Fica ie.normal" 
1L400PRINE 2 Elite” 
1410PRINT " & italic" 
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ht 


PROGRAM : BBC text editor 


LAZUPRINI <<) A Condensed enlarged" 
ESOOP RIND IAB AS, IO) Type di 263 Dr 4" 
144OREFPEST:Bt= GET#:UNTIL Bt OO AND BF. 'S” 
I4S0FRINTTSAB(O,44+VAL BE) CHREISI 
i440e6Large-20spra0s<0 
LA PONEM talk 20 yl 680) ee) AO8. YG dye 14 Oe 4 20. 
1460RRINT TAB(2,15) "Do you want srgnde tL? ood spacing?" 
LAYUPRING. TAOB«iS,173 "lvoe Y of N"*FPROCGNS 
ISO0IF Gt="¥" OR Gt="y" THEN IFBt="1"0ORBS="R" 

VOUS yl ef ely 12,1, 47.,52 props=6 
iDLorir BE="1"14 MeS-Sotprops 


LO2OLe BS='2'VDU 2.14,27,1.,77, 511i ne=80 
Loe Bee OVO) 244 ye74d Oe, Ss Line=65+pr ops 
LO40IP Pee" 4 VOU Sy) ,1441,14,3:1ine=S5torops:enl arage=14 


ISSOENDFPROC 

ITSGO0DEFPROC just:CLS 
LS/OINPUT PRe(10,7) "How many copies "V% 
1SSOPRINT TAB(=, 10)" ‘DO, you want right. justification?" 
LSVOPRING TAR (12,12) “Tyoe. ¥Y or N":FROCANS 
GOOF een" R GFS"y" JUST=TRUE 
L41ORPRINT TABS, 15} "Do you want FORM FEED?" 
IS2O0PRINT TAB(IS.17) "Type Y or N":PROCANS 
16201F Gt="Y¥" OR Ge="y" FEED=TRUE 
LS64OENDPROC 
LOSOLDEFFPROCinogut 
L660PRINTTABRLO, S23 5FC40 
IS7OINPUTTAB(O, 20) "Type file name "AX 
LéG0R2=OFENIN( FAY) 
PO 7OREPER TS AUS RGETEX: =JtIisUNTILCEGFEX OR J>9S000 
AoA cr yeumieg 
1/1LOTYrE=) RUE: J<d—L:ENDPROC 
i 720DEFPROCsave 
fee TYFPE=FALSE YDU 7:ENDFPROC 

PaQRRINT Hatt ed rl ge 
175 SO INFUTTAB CO, 2 

7OOX =OPENOUT (AX 
177 OF GR f=) TU de 
fe et ahaa olla alg 
177ODEFPROCscore: 
1S0GcYDULH al od gor 
{BIOPRINTTOB(27)C 
IBSCcIrF AE=—"S" FRI 

LINES 7 sR 

1G20VD ae voit ee .0 
1LB4OVDU Sl CARY A 
IGSCENDFROC 
IBS6ODEFPROCANS:REPEAT GE=SET=S 
LBJOUNTIL Ge="Y" ORF Gt="y)" GR Gt=—"N" OR Gt="n" 
LSGCENDFROC 


POS: Y“%=VFOS 
1: PRINTSPC (40) 
FISL°CHRS “sdA%: 
AB(G,0) CHR$130"DEL; CTRL-I";CHR#1=1" 


a: “a 
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ROBOTICS 


Bill Horne 





FEATURE: Robotics 





We explore some primary considerations for a practical working, robot. 





hat is a robot? The 
word first appeared 
in the play ‘R.U.R’ by 
Capek, the letters being an 
abbreviation for ‘Rossum’s 
Universal Robots’. To make the 
play practicable, the robots 
were represented as mechani- 
cal simulations of human 
beings, and Isaac Azimov has 
continued this concept, but in 
real life robots need not be 
humanoid in concept or form. 
Nevertheless, it would be 
foolish to ignore the human 
model completely. If we want a 
robot to deputise for a human 
being, we may need to give it a 
number of human characteris- 
tics, while avoiding any human 
features that are not essential. 
Consider, for instance, the 
paint-spraying robot, which will 
learn a movement pattern in 
one lesson, and then repeat the 
pattern again and again. Allthe 
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necessary actions can be per- 
formed by a_ flexibly-jointed 
arm and a ‘finger’ on the trigger 
of the spray gun. It would be a 
mistake to add mobility, since 
the system needs to have a 
fixed point of reference, and it 
would be easier to move the 
articles to be painted on a con- 
veyor of some sort. 

Apart from the flexible arm, 
the system will need means for 
sensing the position of the 
joints. During the leaming 
phase, this data will be stored 
for reference. During the work- 
ing phase it will provide infor- 
mation to be compared with the 
stored data to determine what 
movements are required. 

This illustrates a key point 
about robot systems, the use of 
feedback. It is possible to build 
simple systems which need no 
feedback, as such. A printer 
can position the paper and 


typehead with extreme preci- 
sion by driving stepper motors 
through a given number of 
quarter-revolutions. However, it 
is common to set the base 
reference position when the 
print head is at the end of its 
travel to the left, so cancelling 
out any errors which may have 
crept in. 

The printer needs computing 
facilities to keep track of posi- 
tion and generate the necessary 
drive pulses, but some early 
robot systems managed with- 
out such assistance. The brake 
servo system of a car uses 
positional feedback to control 
the force generated by 
pneumatic pressure differen- 
tial, and this is done on an 
entirely mechanical basis. 
Such a system might be seen as 
an elementary robot, but one 
which is rather outside our 
range of interest here. 


It may appear that mobile 
robots, of the kind that scamper 
across the living-room floor or 
through the intricacies of a 
maze, are also remote from 
serious robotics, but we must 
not forget systems in which fork- 
lift trucks find their way about a 
store room, stacking and 
collecting specified blocks of 
goods. 


MOTIVE FORCE 


The essential feature of a 
robotis thatit can generate con- 
trolled mechanical force. In the 
broadest view, both the 
necessary power and the 
means by which the power is 
controlled are likely to be elec- 
trical, but it may not be con- 
venient to use the power 
directly in that form. 

Anelectric motoris inherently 
a high-speed,  low-torque 
device. As it speeds up, its 
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armature stores kinetic energy, 
and that has to be dissipated 
when the motor is stopped. 
Disconnect power, and the 
motor willrunon until the energy 
has been used up. If a short- 
circuit is applied, the run-down 
will be faster, because the 
wastage is augmented by elec- 
trical effects, but the delay may 
still be inconvenient. To make 
the system stop in the right 
place, it may be necessary to 
use second-order feedback, 
the speed of the motor being 
taken into account. 

An example of this arose 
some twenty years ago. The 
problem was to drive a fairly 
massive metal drum supporting 
a circle of type-slugs, position- 
ing the drum withagivenslug at 
the operating position. final 
positioning was ensured by a 
detent, but the slug needed to 
be within a degree or two of the 
precise location forthe detentto 
work. 

The existing system used a 
constantly running electric 
motor driving through clutches, 
more clutches being used as 
brakes. This worked, but was 
noisy and needed a fair amount 
of maintainance. It was replaced 
by a beefy 4% horse- power elec- 
tric motor driving the drum by a 
toothed belt. A digital sensor 
provided information on the 
drum position, and its output 
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was compared on a subtractive 
basis with the required position. 
While the error exceeded 16, 
the motor was powered to drive 
the drum in the required direc- 
tion, but for smaller errors the 
drive was reduced, or - if the 
speed was too high - reversed 
so that the zero error position 
was approached as speed fell 
to zero. The system was very 
quiet, and wear and tear were 
minimal. 

This, however, is a special 
case, and in other cases it is 
more convenient to use hyd- 
raulic power generated by an 
electrically-driven pump. Hyd- 
raulic power is especially suit- 
able for linear movement, using 
rams and electrically-controlled 
piston valves. If the valves are 
correctly designed, the electri- 
cal driving force needed canbe 
quite small. 

To be strictly correct, such a 
system should be called hydro- 
pneumatic, because it may well 
rely on air pressure as the effec- 
tive driving force. Hydraulic 
fluid being incompressible, it 
cannot store energy. The solu- 
tion is to use a ‘reservoir, which 
is filled with air. As the hydraulic 
pressure builds up, fluid is for- 
ced intor the reservoir, com- 
pressing the air. Any reduction 
of pressure allows the air to 
expand, forcing the liquid out 
again. 


There are also ‘live’ hydraulic 
systems, in which the fluid can 
bypass the ram when no force 
is required. 

For rotary systems, hydraulic 
power is less convenient, 
though we must not forget the 
swash-plate motor pioneered 
by DOWTY. This used a 
diagonal plate on the driven 
shaft, with a ring of hydraulic 
rams pressing on the plate in 
turn and forcing it to rotate. 

Hydraulic devices call for 
high-precision manufacture, 
and carry the remote risk of a 
burst pipe and consequent 
mess. Such a failure is bad 
enough in a factory test room in 
the presence of very important 
visitors (an abiding memory of 
such an incident lingers on!) but 
could cause even more trouble 
in domestic surroundings. 

Pneumatic systems avoid 
these disadvantages, but have 
disadvantages of their own. Air- 
driven motors share the over 
-run problem of electric motors, 
and are not always easy to 
reverse, while control of 
pneumatic power is not always 
precise. Anyone interested in 
this kind of power would do well 
to investigate a pianola or pipe- 
organ, both of which use 
pneumatic power extensively. 

Returning to electrical power, 
reference has been made to the 
use of stepper motors in printers. 





These can generate relatively 
high torque at low speed, and 
can be controlled very pre- 
cisely by trains of pulses. 
However, for best results it is 
necessary to generate pulses of 
a special shape, with an initial 
high transient to get the motor 
moving and then a lower level 
to hold the motor in the new 
position. 

There was a time in elec- 
tronics when everybody involved 
felt that the actual circuitry was 
comparatively simple. The dif- 
ficulties arose at the interface 
between the electronics and 
the associated mechanical 
devices. The same situation 
remains true forrobotic systems, 
with the added problems of the 
hardware/software interface... 


SENSORS 


If a multiple-jointed arm is 
mounted on a turntable, sensing 
the position and attitude of the 
end of the arm can be quite a 
problem. The angle of each 
joint, plus the orientation of the 
turntable, must be measured 
and the results fed into a com- 
plex calculation. 

Sensing angular position 
digitally is often favoured on the 
grounds that the measure- 
ment is precise and free from 
drift, but digital sensors working 
on a binary basis have one key 
defect: since more than one bit 
may change on moving from 
one position to the next, it is 
necessary to ensure that all bits 
change at the same moment. 
Otherwise, a change from, say, 
0111 to 1000 might momen- 
tarily give 1111,0000, oranum- 
ber of values between. 

In some cases, it is possible to 
generate a clock pulse when 
the binary output is valid, and 
this used in punched paper 
tape readers. Another solution 
is the use of Gray Code. 

Gray Code is a modified form 
of binary in which only one bit 
changes as you move from one 


number to the next. For 
example; 

BINARY GRAY CODE 
0000 O000 

0001 0001 

0010 0011 

0011 0010 

0100 0110 

0101 011] 

0110 0101 

O11] 0110 
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The conversion rule may be 
stated thus: if a bit in the binary 
form is O, the bit to its right is the 
same in binary and Gray Code. 
Ifthe bitis 1, the bit to the right is 
complemented in Gray Code. 

This presents no serious pro- 
blems in converting from binary 
to Gray Code, but it is the 
reverse conversion that is more 
commonly needed, and that 
has to proceed on a ‘ripple- 
through’ basis, since each 
binary digit from the left mustbe 
determined before the next bit 
can be calculated. During this 
process, invalid numbers a can 
appear. For example, translat- 
ingO100 in Grey Code involves 
the steps; 


0100 
0110 
O11] 


The uncertainty during a numeric 
change is still present, but it is 
now limited to a short period of 
time, rather than a small range 
of movement. The effect can be 
overcome by treating the num- 
ber as valid only if it remains 
unaltered for a time that is lon- 
ger than the maximum ripple- 
through time. 

Angular digitisers are usually 
more convenient than linear 
types, whichcan be awkward to 
mount and which may take up 
an inconvenient amount of 
space. A common 
arangement converts the linear 
action of a ram into rotational 
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movement, so angular move- 
ment is commonly measurable. 

In some cases, it may be pre- 
ferable to work on a coordinate 
system, but here again the 
linear movement may well be 
generated by rotation, or can 
be easily converted into 
rotation. 

An entirely different form of 
sensing is needed where the 
force applied needs to be con- 
trolled. A pair of jaws used to 
pick things up must close just far 
enough to grasp the objects, 
but not firmly enough to crush 
them. Pads of conductive plas- 
tic foam, which show reduced 
resistance under pressure, can 
be used to sense the force exer- 
ted by the jaws. However, even 
this may notbe delicate enough 
to ensure equal pressure by 
both jaws, and without that 
there is arisk that the item being 
picked up may topple over... 


VISION 
SIMULATION 


The simulation of sight is an 
extraordinarily difficult subject. 
One reason is that we use 
memory a great deal in inter- 
preting what we see, and this 
allows us to recognise objects 
on a basis of minimal data. 

Put a small box on the table, 
and consider what you might 
see: A patter of adjacent 
thomboids, the visible sides of 
the box, and perhaps some 
extra rhomboids representing 





shadows. You can see the 
direction in which the box lies, 
and binocular vision gives you 
a fairly accurate idea of its 
distance. Armed with this data, 
you can reach out and pick up 
the box with confidence and 
precision. Note that you aim first 
for a point above the box, so 
that you don't brush it aside 
before your fingers straddle it, 
then lower your hand and close 
your fingers. 


To simulate this in a robot 
would be quite a problem. A 
single photo sensor would not 
be enough. Your simulation 
needs to have afield of view, so 
that it can locate the box and 
detect the outlines of it. These 
will appear, after processing, as 
aset of co-ordinates which must 
be interpreted as representing 
a box-like shape. That may call 
for reference to stored data. 

Next, you want binocular 
vision to detect distance. Butbe 
wary. If two similar boxes were 
in the field of view, the system 
might go cross-eyed. 

You now have the data 
needed to send out the grip- 
ping arm. As it nears its objec- 
tive, the arm may very well 
interfere with the view of the 
box, and the system must allow 
for this. Reaching the right posi- 
tion, close the jaws gently and 
lift... 

Incredibly, vision-controlled 
robots do exist, doing serious 
work like putting windows into 
car bodies... 


FEATURE: Robotics 
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ULTRASONICS 


In some situations, ultrasonics 
provide a substitute for vision. 
An academic project a few 
years back used ultrasonics to 
trace the movement of a referee 
round a football field. (If any- 
one who was involved cares 
to write about that wed be 
interested.) This rather odd 


application illustrates the 
possibilities, though not directly 
in the robotics field. 

field. 


Ultrasonics can also be used 
to transmit commands and 
data, or to receive sensor out- 
puts. “Cordless” keyboards 
and the like come into this 
category. 

However, such systems, like 
radio links, can be subject to 
interference from similar systems, 
and it would be disconcerting if 
a robot went haywire because 
the cat stepped on the buttons 
of a TV control unit. (Our cat 
seems to like doing this!) 


BACK TO THE 
QUESTION 


We can now retum to the 
original question in slightly 
extended form; What, in practi- 
cal terms, is a robot? 

It would be possible to 
include any servomechanism, 
but that would rather stretch the 
definition. Essentially, a robot 
must respond to its environ- 
ment, not just to arbitrary 
commands. 

In other words, the robot must 
display a measure of indepen- 
dence, extrapolating from a 
simple controlinputon the basis 
of what data it can pick up for 
itself. The parallel with artificial 
intelligence is clear, but I've 
had my say on that already. 

Automatic housework and 
the like seem tome tobe a pipe- 
dream. Cylindrical ‘pigs’ scut- 
tling through underground 
pipes looking for side branches 
are practical, but only because 
they work in a fairly standar- 
dised environment, whereas no 
two houses are alike, and their 
contents move round from 
place to place at frequent inter- 
vals. Most household equip- 
ment is designed for human 
use, so unless the design was 
changed, it would be necesary 
to make the robots humanoid. 

Personally, I hate housework 
of any kind, but doubt whether 
I would ever come to terms with 
a robot housekeeper scuttling 


round the place. Itmight = 


decide that I was part 
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of the domestic trash... 








Mark Woodley 


Advanced features of the language. 


his article will look at the advanced 

features of the language C and show 

how and why they make the language 
so powerful. . 

There have been two other articles in this 
series; the first dealt with the format of C pro- 
grams, variable declarations, simple types 
and the unique concept of storage classes; 
the second dealt with the commands that 
make up a complete C program, and the 
expressions used in commands and assign- 
ments to variables, and introduced arrays 
and strings. 

It would obviously be useful to have read 
the otherarticles before this article; however, 
we hope that this article can, onits own, give 
the reader a good idea why C is rapidly 
becoming so popular. 


POINTERS 


A pointerin C is avariable whose value is the 
address of anothervariable. Wecandeclare 
a pointer p which points to a character *p in 
memory, with the declaration 


char *p; 


It is necessary to specify the type that a vari- 
able points to so that pointer expressions are 
evaluated correctly. As an example of this a 
pointer might be used to reach characters 
from a buffer. A character may be taken from 
the buffer with 


om err) 


which makes ¢ equal to the character (as 
previously declared) ‘pointed at’ by (p++). 
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Which gives the character at p and incre- 
ments p to the next position, in this case one 
character ahead. 

The asterisk (pointed at) operator is the 
exact opposite of the ampersand (address 
of) operator. So p=&*p! 

So to summarise, 

p> =n 
means, load p's variable with n (not p's con- 
tents), and, 


al 


means, load pointer p with the value inn. 

As you might expect, pointers and arrays 
(which are similarinterpretations of the same 
concept) can be treely interchanged. For 
example: 


{char string[10], *p; 

p = string; /* p points to start of string */ 
char cO, c9; 

cO = *p; /* c0 = c[0] */ 

c9 = *(pt+9) /* co = c[9] */ 


With pointers however, the user has to pro- 
gram the array transformations himself. This 
only becomes feasible when handling one 
dimensional arrays, strings and buffers. 

Be careful of assignments like: 


string = p; 
which would change the base address of the 


string and may have spurious conse- 
quences. 


Also lines like 
string = “abcde” 


will make the pointer string point to the 
string of characters abede within the pro- 
gram itself. 

Here is a simple pointer function to swap 
the contents of two integer variables. 


swap (x, y) 
mix 


int temp; 


x and y are declared as pointers. Their 
values are given as the addresses of the 
integers to be swapped, when the function is 
called with a line such as: 


swap (&a, &b); 


So that *x is an integer holding a's value and 
is an alias for a, and *y likewise. 


STRUCTURES 


Structures in C are equivalent to records in 
otherlanguages. Here is a declaration which 
creates a structured variable someone, to 
hold name, age, and weight. 


struct /* a structure with identifier some- 
one */ 


char name[30]; 
int age; 
float weight; 

} someone; 


Each field can be accessed with the field 
selection operator, which is a period (.). 
For example: 


someone.age = 2]; 


We can create a structure as a type. The 
user defined type’s name is specified after 
the reserved word struct. 


struct person /* a structure of a type 
person*/ 
char name[30Q]; 
int age; 
float weight; 
; 


Now we can declare variables of that type, 


by: 
struct person someone; 


which has the same effect as the first declara- 
tion of someone. 

When a structure is declared, it can be 
given initial values by listing them between 
braces. For example: 
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static struct structure! 


char c[4], *s; 
}S1 = {"abco","def"} 


hese two line would have the following 
=ffects, 


printf ("%c %c",S1.c[O],*S1.S); 
prints ad 


printf ("%s %s",S1.c,S1.s); 
prints abc def 


Structures can also be contained within 
structures, as follows: 


static struct structure2 
char *cp; 
struct structure] SS] 
}S2 = {"ghi", {"jkl’, “mno"}}: 


The next two lines would then have this 
effect, 


printt ("%s %s", S2.cp, S2.SS1.s); 
prints ghi mno 


print ("6s Ss", + oZ.cp, + 1o2.So01.8): 

prints hi mn 

Structures are passed to functions via their 
base address, in much the same fashion as 
with arrays. Corresponding declarations 
must however be provided for, in the receiv- 
ing function. The ampersand and the 
asterisk can be used for this purpose. 

For accessing particular fields in a 
structure which has a pointer indicating its 
base address, C provides a_ special 
operator; the characters —>. If ptr is a poin- 
ter (declared as pointing to a particular 
structure) and there is an age field in that 
structure, then 


ptr —> age 


represents the contents of the age field or 
*(ptr.age). 


UNIONS 


In Pascal, when the programmer creates a 
record, it is possible to declare its fields as 
‘variant’. The compiler would then reserve an 
amount of space large enough to hold the 
largest of the optional fields. 

In C, this is also possible. A float variable 
cannot be assigned to (stored in) a variable 
declared as an int (and anything might hap- 
pen if you try!), casting may lose valuable 
accuracy. So the union type is provided; 


union number 
int i; 
float f; 

x 


This declares a new type number which is 
large enough to hold either an integer or a 
float variable (but not both). The program- 
mer must thén keep track of the actual value 
using either x.i or x.f 
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TYPEDEF 


To declare any other user defined type, the 
C programmer used the reserved word 
typedef in declarations. For example 


typedef int integer; 
makes the word integer an alias for the 
reserved word int in variable declarations. 
More complicated types can be formed, 
for example: 

typedef float *ptt; 
which makes ptf the type identifier for poin- 
ters to float variables. a, b, e could then be 


declared as such pointers with 


ptf a, b, c; 





STORAGE ALLOCATION 


In C, storage allocation is the responsibility 
of the programmer. To determine how much 
space is occupied by a variable of a par- 


ticular type, the sizeof function is used, in . 


one of the forms, 

sizeot (object) 
or 

sizeof (type) 
To allocate n contiguous bytes of store and 
retum the address of the first three, the 
malloc (make allocation for) function is 
used: 

malloc (n) 
To retum storage used up by an area of store 


free(n) can be used where n is an address 
found with malloc. 


THE C PREPROCESSOR 


The C compiler automatically invokes a pre- 
processor when a program is compiled. The 
preprocessor interprets lines beginning with 


SERIES: Learn C 


(Ron SR AEE" SY SS PS PA A SAN EA A AE PT TIPE EBOR EL a RL a ET a a EY 


the hash (#, sometimes printed as £)' 
character. 


# define identifier token 


Throughout the remainder of the file, each 
‘identifier’ is replaced by a‘token’, the token 
can be anything: identifier, keyword, cons- 
tant, string, operator or even punctuation! it 
can also have abstract forms to produce 
macros. For example 


# define max(a,b) ((a)>(b)?(a):(b)) 


Another of the preprocessor commands is 
#include, 


#include filename 


At the point of each #include in the program 
the contents of ‘filename’ will be included in 
the compilation. This has tremendous ad- 
vantages, particularly in the selection of 
common macros. For example, as we will 
see later, the standard I/O macros in the 
header file “stdio.h”. 

Standard functions are not provided by 
the C compiler, instead libraries of functions 
have to be made available to your computer 
system at compile time. This simplifies the 
design of the compiler and allows more flex- 
ibility in the use of standard functions. For 


example, users can write their own lib- 


raries. 

One library that must always be present, 
because it contains C’s I/O functions, is the 
Standard Input/Output Library. This is used 
inconjunction witha file ofmacros called the 
Standard Input/Output Header file 
“stdio.h”, which was mentioned in the first 
article. 

C treats peripherals and files alike, as 
streams. When a C program is invoked, 
there will usually be three streams available. 
These are stdin, the standard input device 
(usually a keyboard), stdout, the standard 
output device (for example a screen) and 
stderr, the file or device where enor 
messages are sent. Stdin, stdout and stderr 
are constants that point to locations in 
memory where there are tables of data for 
each stream. These tables are declared with 
type name FILE. 

For example, “stdio.h"” might begin, 

# define _ BUFSIZE 150 

# define __NFILE 20 

typedef 

struct __iobuf 


(char * __ptr; /* pointer to current 
character in buffer */ 


int__cnt; /* numberofbytes leftin buffer 


7 
char*__base; /* pointer to start of buffer 
fs 
int__flag; /* bits set for read, write, error, 
eof etc. */ 
int __fd; /* file descriptor - the link with 
the Op Sys */ 


char __buf [BUFSIZE]; /* io buffer */ 
Pie. 


extem FILE __iob[{__NFILE]; 
define stdin (&(__iob|0])) 
define stdout (&(__iob[1])) 
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define stderr (&(__iob[2])) 


The FILE structure, of which twenty are 
allocated in this implementation, produces 
a link with the operating system, a set of 
status flags, and an I/O buffer with as- 
sociated variables. The structure is avail- 
able for use by C programmers. 

Underscores are used to prevent a clash 
between any user declared variables and 
those declared as part of the system. 

Some other constants that will be defined 
as part of the header library are; 

EOF The value returned by I/O functions 
at end-of-file. 

NULL The value used to indicate a NULL 
pointer, it is returned by pointer functions to 
indicate an error. 


I/O FUNCTIONS 


Here is a list of some of C's standard input/ 
output functions. 


int fprintf (format string, 


arguments); 
int fprintf (stream, format _ string, 
arguments); 
int sprintf (stream, format _ string, 
arguments); 


All three functions work in the same way as 
printf, except that fprintf sends its outputs 
to the specified stream and sprintf sends its 
outputs to the specified string. 


int scanf ( format string, 
arguments); 
int fscanf (stream, format _ string, 
arguments); 
int sscanf (string, format _ string, 
arguments); 


.Stdio.h+ 
,ctype.h> 
3 POP 

EQT 

BUrES IZLE 


finclude 
Linclude 
Ldefine 
fLdefine 
fdefine 
maint) 

¢ 
JelNos 
(TelNo=is 


» 
3 


int 

for 
} 
Ldgefine 
Ldefine 
int Telegram’ Tei No) 
int TelNeas 
/* Frints a telegram 
‘ 


© TOP WORD 


char wordtBurrs 
int. .fen, 
Capitaliset) 3 
if (len 


r 
& 


— 
—_ 


print 
print 
while (len 


\ 


Telegram(TelNo) : 


SINGLEUNTTLIMIT 


Getword 


All three functions work in the same way as 
scanf, except that fscanf reads from the 
specified stream and sscanf reads from the 
specified string. 


int fputc (c, stream); 
int fputs (s, stream); 


fputc sends the single character in ¢€ to the 
specified stream, and fputs sends astrings 
to the specified stream. 


int fgets (c, stream); 
int fgets (s, stream); 
int ungetc (c, stream); 


fgetc fetches the character ¢ from the 
specified stream, and fgets gets a string s 
from the specified stream. ungete pushes 
the character ¢ back onto the stream, so that 
a subsequent input will pick it up. 


FILE *fopen (filename, mode); 


Used to open a file for" w’ writing, “r’ reading 
and "a" for appending; returns a pointer to 
the FILE table for the stream. 


int fclose (stream); 


fclose empties any buffered output from the 
stream, closing the file making its associated 
FILE structure available for reuse. 

Remember, all these functions retum EOF 
at end-of-file or when an error occurs. 

In “stdio.h", the following macros are 
defined in terms of C standard functions. 
They cannot be pointed to. 


int getc (stream) 


Returns the next character on the input 
stream. 


"STOP" 
WEP? 


ral Se) 


Tel Nat+) 


(stranp ne 


12 
ed 


(ward, 


and returns zero when it is 


LZE3§ 
Singles, 


Dorit l esses 5 


(word, BUPFSIZE)) 


CO SASTNGAT DS 
("Telegram number Zd.\n\n"', 


t = 
prs 


¢)) 


int getchar (stream) 
is actually gete (stdin). 
int putc (c, stream) 


Writes the character ¢ to the output stream 
retums ¢ or EOF error. 

int putchar (c) 
Same as putchar (c, stdout). 

int ferror (stream) 
Returns nonzero when the error flag is set. 
The error flag remains set until the stream has 


been closed. 
Here is a list of C's reserved words: 


auto if 

break int 

case long 
char register 
continue return 
default short 
do sizeof 
double static 
else struct 
entry typedef 
enum switch 
extem union 
float unsigned 
for void 
goto while 


PROBLEM 


Here is the solution to the problem that I set 
last month. (note that # appears 
as £ in this 

printout). 


) 


(3) 


ral] #7 


TelNot+) § 
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FutWord word, &) § 


Orinit «°° NAN) s 


print? ("Charge: “ZSd words 
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return ¢1)s 

‘ 

return (€@) § 

}- 
FutWard (word, len) 


char wordt 7s 


2 UnitsZz4d units\n", 


len) s 
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Doub] es++ s 


Singlest++s 


BUPPSIZE) § 


/*® implicitly resets pos */ 


at 1 unitZSd units\n",Singles, Singles) 


Doubles, 2*Doubles) 
d units\n",Singlest+t2*Doubles) 


wr cer 


TOTALZ? 
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Ant Lens 
fe Simple function tO format. text output. #7 
£ 
static Tit COL s 
if (len == @) 
GOl = Ws 
else 
{ /*® increment column position and wraparound */ 
col += ++lens 
it ‘col > BUFFSIZE> 
r 
\. 
col = Lers 
j 
prant. ('\n’)3 ( 
2 j 
3 : 
printt {9 “AS. word) s 
i 
%, 
7 
fdefine WHIIESFACE\C) (C me © * 14.0 Se FNtE) 


int GetWord (word, 


char wordt 7s 
Tne SiLZEes 
/* Simple functian to read a si 
{ 

1G Cyd s 

SkipSpaces () 5 

for (iSO c=getchar t) 3 

Lt (fc ts NR SS 
wordlhit+d = cs 

wordrbid = *\e* 5 

return t(stremp (word, EOQT) 
}. 


VOld Capitalise() 
/* Capitealises the first 


latter 
{ 
LOC G5 
SkipSpaces()s 
c = getchart) 3 
UNgGetc (7 a «A= ¢ && GC cs * 
} 


void SkipSpaces () 


/* leaves file pointer at next 
t 
10 Cs 
while (isspace (c = 
3 
ungete: tc, stdin) s 
> 
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Size) 


* i & @); 
‘in the next word to be read */ 
zx Y SOuoper tc? 2 6. Stain? s 


nano space character */ 


getchar ()) 
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- MAXAM - 


FOR THE AMSTRAD 


THE COMPLETE CODE DEVELOPMENT 
SYSTEM FOR THE AMSTRAD CPC 464. 





% ASSEMBLER * MONITOR »% TEXT EDITOR 


“The Arnor system is the best editor/assembler to 
be released for the AMSTAD so far’ - PCN 100 
“For flexibility and ease of use, ARNOR is easily the 
best | have seen” Pop. C. Wkly Vol 4 No 8 
“assemblers.... look no further, ARNOR’s is the best | 
have seen... by far the easiest to use and most 
friendly | have come across” 

- Computing with the Amstrad. April 1985. 


Now available in ALL THREE formats 


Tape (only) £13.50 


Disc £26.90. 


16K ROM + multifunction adaptor £59.90 


(All prices include VAT, p & p) 


Cheques/PO’s to ARNOR Ltd Dept CD 


PO BOX 619, London SE25 6JL 
-Overseas - no extra - Trade enq’'s welcome - 


Make MAXimum use of your AMstrad 


Hotline Technical 
01.653.1483 041.852.2174 


The LJ Robotic 
Work-cell s ystem 


& 1 


Based around the popular LJ ATLAS 
Robot, this work-cell provides an automatic 
parts-selection system running under full 
microcomputer control. 


For full details of this new work-cell and 
other LJ robotic systems send for our 
comprehensive data sheets. 


L.J. Electronics Ltd. 


Francis Way, Bowthorpe Industrial Estate, Norwich NR5 9JA. 
Telephone: (0603) 748001 Telex: 975504. 
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AMERICAN & BRITISH 
COMPUTER 
BOOKS & MAGAZINES 


We offer a World-Wide service for books from all 
publishers and more than 50 magazines. 

Please fill in the coupon and ask for monthly listing of 
NEW books and magazines. You may also subscribe to the 
following popular magazines starting from the current 
ISOUES. Europe Other 
AMSTRAD CPC 464 USER £19 £27 
BYTE £26 £32 
COMMODORE USER £18 £28 
MSX COMPUTING £18 £28 
MSX USER £18 £28 
PERSONAL COMPUTER WORLD £19 £28 
QL USER £18 £28 
SINCLAIR PROGRAMS £18 £28 
SINCLAIR USER £19 £29 
YOUR COMPUTER £21 cae 


These are SPECIAL 6 months Trial Offer Prices. 
Please fill the coupon and send it with your cheque to: 


COMPUTER BOOKS AND 


MAGAZINES — HAULSTERM LTD 
Dept CT6 91 Exeter House, Putney Heath, London SW15 
Tel: 01-788 8746 


Enclosed please find a cheque for Total £ 


Please send me list of books and other magazines. 


BLANK DISKS 


51/,in blank discs (40 track) 
Prices per box of ten 


single-sided/ double-sided/ 

double-density double-density 
Scotch 3M £13.50 £17.50 
Dysan £15.50 £22.50 
Memorex £12.50 £14.50 


{unlabelled with free case) 


S-J-B SUPER SAVERS!!! 
BUY 50 DYSAN DISKS AND GET 


10 FREE.... 
60 DYSAN SS/DD only £77.50 
60 DYSAN DS/DD only £112.50 


50 Memorex SS/DD disks supplied 
in a perspex storage box. 


only £55.50 


50 Memorex DS/DD disks supplied 
in a perspex storage box 


only £65.50 
We also supply 3” and 31." disks 


FURTHER DISCOUNTS ON BULK 
ORDERS 


CREDIT ACCOUNTS AVAILABLE 
FREE FAST DELIVERY ON ALL ORDERS 
ALL PRICES EXCLUDE VAT AT 15% 


S-J-B DISK SUPPLIES 
DEPT CT 11 OUNDLE DRIVE, 
WOLLATON PARK, NOTTINGHAM NG8&8 1BN 
TELEPHONE: 0602 782310 
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FEATURE: Poland 





ot much is heard about 
personal computing in 
Eastern Europe for the 


simple reason that not much 
exists. But in Poland, at least, 
things may soon change. The 
ministry of education has been 
given until September to pro- 
duce a plan for the develop- 
ment of computing in schools, 
and, in January the high-brow 
weekly, Polityka launched its 
own discussion on the future of 
Polish personal computing. 

The timing is crucial: later this 
year the five year plan for 1986- 
90 will be settled and personal 
computing, if it is to be deve- 
loped, will have to be in that 
plan. 

Why is personal computing 
so weakly developedinEastem 
Europe? Part of the problem is 
that centrally planned 
economies have difficulty in 
making room for entrepreneuls. 
The Clive Sinclairs of Eastem 
Europe stand no chance of run- 
ning anything much larger than 
garden shed sized enterprises. 
Under central planning the red 
tape is redder than anywhere 
else and the incentives to 


innovate are much weaker. 

Another problem is the poor 
state of the components indus- 
try. Intel produced its famous 
8080 microprocessor in 1974 
but a Polish ‘lookalike 
appeared only in 1982. Even 
now the production run is just 
10,000 per annum, ‘a symbolic 
quantity’ according to one par- 
ticipant in Polityka’s debate. 

There are computer pro- 
ducers in Poland but they tend 
to be more concerned with the 
large orders regularly received 
from the Soviet Union and have 
shown little interest in micro 
computing. A Polish personal 
computer, the Meritum-1, did 
appear in 1982 but it was 
expensive, emerged in the 
usual ‘symbolic quantities’ and 
to compare it to a Sinclair 
machine was, according to one 
Polish writer, like comparing a 
Syrena (a 1950's car) to a Fiat 
Panda. 


BEST KNOWN OF 
MICROS 


The best-known micros in 
Poland are Sinclair products. 
They figure prominently in the 


west. 


small ads of the Warsaw daily 
newspaper, Zycie Warszawy. A 
recent estimate put the number 
of Sinclair computers in Poland 
at 20,000. Most are privately 
owned but recently the gap in 
the market for micros has been 
approached (filled would be 
too strong a word) by a nuinber 
of small private firms which 
have taken up the business of 
packaging Sinclair systems for 
institutional customers like the 
ministry of education. Those 
firms are vitally interested in 
persuading the ministry to go for 
a Sinclair based solution to its 
computing problems. One 
businessman has gone to the 
extent of delivering 300 free 
Sinclairs to schools to give them 
a hands-on experience which, 
itis hoped, the ministry will take 
careful note of. 

Whatis likely to happen? The 
Polish industry has promised to 
update its own product and 
produce a ‘Meritum 1.1’ with 
32K of memory but the ministry 
of education is unlikely to base 
its plans on promises alone. 
Sinclaircomputers probably do 
impress the men from the minis- 


Dr George Blazyca, Lecturer in Economics, 
Thames Polytechnic, London. 





Earlier in the year Sinclair 
Research announced plans to step 
up exports to eastern European 
countries. Here, we describe the 
struggle of Polish citizens to 
achieve computing parity with the 


try but they aware of the coun- 
try’s chronic shortage of foreign 
exchange which is likely to rule 
out an imported solution to the 
problem. In this context some 
Polish experts point to an 
ingenious half way solution: do- 
it- yourself. 

They argue that money 
should be put into developing 
the domestic components 
industry and this should be 
supplemented by imports from 
the West. Microprocessors 
worth a few US dollars are after 
all much cheaper than com- 
puters. With areliable supply of 
components more people 
organised in clubs, forexample 
through the socialist youth 
organisation, could be per- 
suaded to get involved in ‘self- 
assembly’. The country could 
become computerised (and 
incidentally the young people 
kept off the street comer) both 
quickly and cheaply. Since this 
is just about the only way 
Poland can afford to get into 
mass microcomputing 
it's the solution 
worth watching. 
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AN ACADEMIC 
APPROACH 


Bill Horne 








An enormous gulf separates the theoretical and practi- 
cal worlds of computing. Where academics demand 
lengthy proofs for system correctness, programmers 
and engineers would often use a more intuitive 
approach. Meanwhile, we straddle the great divide... 


Foundations of 
Liab Verification 
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mong the _ books 
which deluge into the 
Computing Today 
office, two recent examples 
stood out as being totally dif- 
ferent from the rest. One was 
called’ The Foundations of Pro- 
gram Verification”, the other 
“Fundamentals of the Average 
Case Analysis of Particular 
Algorithms.” Both were packed 
with abstruse mathematical for- 
mulae, and the first book re- 
ferred in the first few lines of the 
preface to “the inductive asser- 
tions method of Floyd”, andthe 
axiomatic method ofHoare and 
Scott's fixpoint induction.” 

The average reaction to 
these books was to open them, 
scan a few lines, and put them 
away again with eyes raised 
heavenwards, butit occurred to 
me that this was dodging the 
issue. To me, the books illus- 
trated the vast gulf which lies 
between their kind of world and 
the world of everyday soft- 
ware. 

Consider the process of ‘pro- 
gram verification’ which is likely 
to be used in practice. The 
target is a program which per- 
forms precisely to specification, 
and is preferably idiot-proof. 
Some companies employ a 
tame idiot to help with the 
testing. 


NOTIONS OF 
CORRECTNESS 


The first book devoted five 
chapters to laying the mathe- 
matical groundwork, and in the 
sixth chapter dealt with ‘the 
notion of the correctness of a 
program’, asifitwere a variable 
parameter. Itis not. Either a pro- 
gram works correctly or it is 
bugged. Is that too simplistic a 
view? 

Allthis tookmy mindbacktoa 
fairly simple central processor 
which I designed some years 
ago. When it was built and run- 
ning, | was asked to devise test 
routines which would demon- 
strate that the thing would work 
correctly with all possible data 
values. Nothing less would be 
acceptable as proof of the 
validity of the design. 

It was soon evident that there 
were problems. Generating all 
the possible values for a single 
variables would take over an 
hour, and adding a third vari- 
able would extend the time toa 
thousand days! 

To provide a practical test, I 
postulated that the logic system, 
as designed, could be shown 
by careful analysis to work with 
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Testing 1: simple enough 
all possible data combinations. 
This, in itself, was a somewhat 
arduous task, but in the end the 
analysis was accepted. It was 
then necessary to devise a test 
routine that would demonstrate 
that the actual hardware did all 
the things it was supposed to 
do, which was possible by using 
selected variable values, rather 
than all possible combinations. 
That approach was even- 
tually accepted, partly because 


Testing 2: getting tougher 


FEATURE: A 





anthing more comprehensive 
was demonstrably impractical. 
Fortunately, those who had to 
be convinced were unaware of 
the possible existence of the 
kind of timing error that is some- 
times called a ‘race hazard’, 
and made no comment on the 
careful study of the system tim- 
ings which gave assurance that 
such problems would not arise 
with in-spec components. 

In the end, the system ran for 
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n Academic Approach 





some years without serious 
hardware trouble. The simplified 
test routine proved able to 
detect faulty components, and 
once these had been replaced 
the processor did its job per- 
fectly. 

The solution adopted was, I 
submit, a practical solution 
serving adequately in place of 
an impractical rigid academic 
approach, and the principle 
can equally well be applied to 
software, given that the poss- 
ibility of errors is properly 
understood. 

A particular case will illus- 
trate the point. A multiplying 
process appeared _ entirely 
satisfactory until it was noticed 
that a graphics program was 
behaving rather oddly. It then 
emerged that where the pro- 
duct endedinazerothere was a 
failure to pass a carry, and a 
wrong result was generated. 

The bug was found by 
chance, but there should have 
been no need for that. a 
rigorous analysis of the routine 
concemed should have shown 
the problem in time to allow cor- 
rection. It is very likely that the 
most comprehensive practic- 
able tests would have shown up 
the bug, because it appeared 
in a restricted area. 

What really happens in 
soittware checking? Detection 
of the existence of a bug is 
usually the easiest part. Tracing 
it to its lair may be much more 
difficult. Perhaps an ‘anomalous’ 
two's complement number has 
arisen. (A'l’ followed by all Os, 
which remains negative when 
negated.) The best approach is 
usually to hunt through the prin- 
tout looking forsillies. Once you 
suspect that they exist, they are 
much easier to find... 

Paradoxically, a large pro- 
gram producing a lot of data 
may be easier to test than a 
comparatively simple routine, 
since there may be an obvious 
inconsistency in a set of output 
values, but the size of the pro- 
gram makes debugging that 
much more difficult. 


COAL FACE WORK 


How could abstruce mathe- 
matical studies help in this 
process? It is coal-face work, 
requiring a keen eye and con- 
siderable mental stamina, and 
is often carried out under pre- 
ssure. | can remember cir- 
cumstances in which the 
intrusion of a theorist might well 
have led to murder. 

So the first book may delight 
someone who livesinthe clouds 
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Testing 3: prove it! 


high above the hurly-burly of 
practical programming, but | 
doubt whether it would be in 
great demand among down-to- 
earth software people. 

The second book begins, 
almost immediately, by intro- 
ducing a ‘Turing Machine’, 
which is not clearly defined, as 
a basis for working out the time 
required. to execute a particular 
algorithm. It would have been 
equally possible,~and much 
more directly applicable to 
everyday work, to use; 


L] LD HL, TIME 
L2 INC (HL) 
INC HL 
JR Poy liaee 


In the book, a binary number is 
incremented, bit by bit, a 
process relevant to the out- 
moded concept of a ‘Turing 
Machine’, but not at all relevant 
to modem addition processes, 
which use parallel action and 
look-ahead carry. The small 
routine given above increments 
a number held in several 
successive store locations, and 
is far more relevant to current 
practice, 

The objective of the book is to 
provide a basis for selecting 
one algorithm rather than 


another, critical factors being 
running time and _ required 
storage space. In the practical 
world, algorithm selection is 
often based on _ intuition, 
experience, or perhaps on the 
results of comparative testing. 

As with the first book, the 
subject and its treatment are set 
at an elevated level far re- 
moved from every-day pro- 
gramming. The assumption is 
made that the subject is amen- 
able to exact treatment, which 
is not always the case. A par- 
ticular algorithm, for example, 
can be shown to require 
2*N*LOG_N transfers to handle 
N items, but the calculation fails 
to reveal that a_ particular 
machine adds a lengthy gar- 
bage collection process which 
makes nonsense of the theoreti- 
cal figures. 


It should also be said - and 
here old friends of mine would 
be justified in having a quite 
chuckle - thatin many systems a 
central executive or interrupt 
handler may erode the avail- 
able machine time to such a 
degree that _ time-efficient 
applications programs are of lit- 
tle advantage. There was an 
ancient computer which brought 
this home with some force. It 
used to sing to itself, and its 
more experienced handlers 
could recognise from the tune 
when the executive was in 
action. Itseemed to be inaction 
for rather a large proportion of 
the total running time... 


Pt i) 
THE OBJECT here has not been 


to decry the two books men- 
tioned at the start, but to 
highlight the differences bet- 
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ween the world to which they 
belong and the world of prac- 
ticality. There is a dilemma 
here. While intuitive methods 
can take us a long way in the 
improvement of algorithm 
efficiency and program testing, 
a point is reached where the 
matter becomes too complex to 
handle in this way, and confu- 
sion sets in. The books propose 
away of proceeding furtherona 
mathematical basis, but the 
methods they propose would 
only be accessible to a limited 
number of people. However, 
the books do provide a glimpse 
of a remote academic world far 
removed from ours. Of the two, 
that dealing with algorithm 
analysis is closer to familiar 
ground and may have a wider 
appeal, but! fear that! will have 
to go on relying on intuition. 


The Foundations of Program Verification, Jaques Loeckx and Kurt Sieber (John 


Wiley & Sons, Chichester) 


Fundamentals of the Average Case Analysis of Particular Algorithms, Rainer 
Kemp (John Wiley & Sons, Chichester). 
(Both are of German origin, and are also published by B.G. Teubner, Stuttgart. 
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Geoffrey Childs 








ost mathematical tables can be 

constructed with ease if youowna 

computer. SIN(x), for example, 
can usually be constructed directly, 
as the sine function is available on most 
computers. It is not very difficult to make 
tables for more advanced functions such as 
COSH(x) if you wish. 

The construction of statistical tables is, 
however, another matter. In this article] want 
to consider how the two tables that are most 
often used, the normal and the chi-squared, 
can be stored for use in a program. 

The normal table is not too difficult to con- 
struct, given some post’O’-level mathemati- 
cal knowledge, andit certainly has practical 
uses. Forexample, I have used it to program 
the evaluation of whether an investor should 
buy convertible or ordinary shares. Many 
random variables that occur in nature and 
everyday life follow the normal distribution, 
at least approximately, so it can be used in 
business or scientific situations to test 
whether practical results or trends confirm 
theories. 

The chi-squared table is used to test 
observed frequencies of events against 
theoretical frequencies. An _ interesting 
example would be to test the random num- 
ber generator on your computer by using the 
‘two-dice test’. You write a program to simu- 
late two throws of a dice, then add the two 
scores together. The result of a large number 
of throws are accumulated in an array. If 
there were an infinite number of throws, then 
the frequency of each numberin the range 2 
to 12 would be exactly proportional to the 
number of ways of making the number: for 
example, there is only one way of arriving at 
2 (both throws giving 1), but there are two 
ways of getting 3 (first throw 1, second 2; first 
throw 2, second 1) so there should be twice 
as many 3s as there are 2s. However, with a 
finite number of throws, the proportions will 
not be exact, and the chi-squared table can 
be used to find how much variation we could 
expect for the number of throws. You may 
well find that your random numbers are not 
as random as they should be! 

It is not appropriate to go into mathemati- 
cal detail here, but both the normal and the 
chi-squared functions are covered in 
enough detail by text books on statistics 
(and in probably greater depth than you'll 
ever need!) so look there for the theory and 
the applications if you are unfamiliar with 
these tables. 


ALGORITHM 
ANGLES 





Coming to grips with some common stats functions. 


I would also like to add that whileI think my 
normal algorithm is reasonably efficient, lam 
well aware that there are likely to be quicker 
and/or more accurate ways of constructing 
chi-squared. All 1 can say is that I haven't 
seen any attempts at this algorithm 
published, and ifI goad readers into finding 
a better algorithm... isn't that the point of 
this page? 

Segment one initialise the program which 
is written in detachable subroutines. 


20 DEF FNICR=1-CYCROFVCR=-19972 


Segments 2 sets up an array W giving the 
probabilities of arandom variable from agiven 
normal distribution being a given number of 
standard deviations (or more) below the 
mean. It is scaled in steps of .1 SDs, so that 
W(20) is the probability ofa variable from the 
distribution being more than 2 SDs below the 
mean (or, indeed, above the mean by that 
amount). Line 510 gives the probability den- 
sity function fora normal distribution and line 
530 uses Simpson's rule to calculate the area 
under this curve. 

The idea of degrees of freedom is the most 
difficult part of the chi-squared test to 
understand. If you know the theoretical fre- 
quencies and enough of the observed fre- 
quencies, say 5, to deduce the rest then the 
number of degrees of freedom is 5. The chi- 
squared variable with n degrees of freedom 
can be defined as the sum of the squares ofn 
independent squares of standard normal 


500 V=, 53 W(O)=Us SQ=SARC. 125/ATNC 1)? 

316 DEF FNNCX)=SQ*EXP(-xX#x%72) 

528 FOR K=.1 TO 4 STEP .1 

538 V=U-CFNNCK-, 1)+4*FNNCK-, 05)+FNNCK) 768 
548 WCK*1@+, 1>=Us NEXT: RETURN 


variables. Sorry about that mouthful, but it 
explains Segment 3; if you’re completely 
baffled, it's time to look for a friendly stats 
textbook. 


1080 J=,1:FOR N=1 TO 108 

1018 S=SQR(N*, 1)*10!T=INTCS)&U=S-T 

128 ZOND=CWCT)+CWCT41-WCT > #2 

1838 NEXT? %<@)=1:'Z2¢@)=12 C81 

1840 FOR N=i1TO1@@:PRINT N/10,2¢N)!NEXT? RETURN 


The chi-squared variable with a single 
degree of freedom is obtained by the square 
of one normal variable. The array Z works in 
steps of .1. The probability that chi-squared 
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(1) is greater than 3 will be given by Z(30). 


2088 FOR N=1 TO 1@@!CZ=Z<(N-1)-2(N) 

2010 CN=(N+.5)7101CM=CM+CZ*CNt CU=CU+CZ*CN#CN 
2020 NEXT: CU=CU-CM*CM: CS*SQR(CU) 

2030 PRINT" MEAN: "$CM,"S.D.: "#CStRETURN 


Segment 4 is much simpler. Having the 
chi-squared (1) distribution in array Z, we 
calculate the mean and standard deviation 
of it. 


4800 PRINT"@": INPUT" ENTER VALUE OF CHI-SQUARED ";CH 
4818 PRINT: INPUT” ENTER DEGREES OF FREEDOM ";DF 

4828 NM=CM*DF t NS=CS*SQR (DF > 

4830 R=10*(CH-NM>/NS 

4848 IF R>4@ THENPRINT" Significant at less than .8@005" 
4050 IF R<-4@ THENPRINT” Very close to theoretical.” 
4066 IF ABSCR)>4@ THEN RETURN 

4076 IF R<@ THEN R=-RiKF=8 

4886 Q=INTCR)§ T=R-Qi S=W(Q)-C WCQ) -WCQ+1) > *T 

4098 IF KF=1 THEN KF=@:S=1-S 

4188 PRINT:PRINT” Significant at "sS*10@3" % level.” 
411@ RETURN 


If we have a large number of degrees of 
freedom, we are home and dry! If there are 
20 degrees of freedom, chi-squared (20) will 
be approximately normal with the mean 20 
times that of chi-squared (1) and the stan- 
dard deviation increased by a factor of the 
square root of 20. This method wouldn't be 
too inaccurate for about 10 degrees of 
freedom. However, for a small number of 
degrees of freedom it is extremely rough 
and ready. 


188 GOSUBS8@0: GOSUB 1880: GOSUB2008 

118 PRINT" Fress A for Normal approx. 

128 PRINT" Press D for extra desree of freedom. 
138 PRINT” Press E to end. 

148 GET Z$:IF 2#="E" THEN END 

158 IFZ$="A" THEN GOSUB 4880:G0T0118 

168 IF Z$<>"D" THEN 148 

208 IF ZF=@ THEN ZF=1:FOR N=#17025@:V¢(N)=2(N)? NEXT: GOTO2Z20 
218 FOR N=1T0250! Y<N)>=XCN) 3 NEXT 

226 FOR N=170100:X(N)=@:FOR P=1 TO N 

258 JeFNICN-P+1)2X(ND=(Z20PH1-Z0P) #J+X OND 

248 IF P>2 AND J<.@81 THEN P=N 

258 NEXT 

266 IF N>18 AND XCN)>.999 THEN X(N)=@!N2=250 
278 XCNDEL-XCNDEPRINT N18, XCN) 

288 NEXT:GOTO118 


Referring to segment 6, lines 100-160 put 
these subroutines into a program, and lines 
200-280 will construct the missing chi- 
squared arrays. I am not sure whether you 
would call the process inductive or recur- 
sive. The idea is that an extra degree of 
freedomis added eachtime the loopis done. 
If, for instance, you pass line 200 for the fifth 
time, Z contains chi-squared (1), Y contains 
chi-squared (4), and X is being made into 
chi-squared (5). Each new value that is put 
into X is in effect the result of a double 
integral. 

The program is slow and only reasonably 
accurate. You could sacrifice speed for 
accuracy or vice versa. [haven'teventried to 
produce a tidy screen or done anything 
much about input checks; it isn't that sort of 
program. The whole is a series of sub- 
routines; you do not need to use all of them. 
There is also a challenge to you to find an 
altemative algorithm that works quicker or 
more accurately. 

On the credit side, I have tried to keep to 
the Editor's advice and not be machine 
specific. The program here was developed 
on the Einstein, printed on the Sharp MZ80K 
ina home made Basic, and for good 
measure, the text was word- = 
processed on the MZ700! 
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Richard Porch 






feature. 


ake a good look at your 
J ly own current home- 

computer set-up, colour 
TV monitor, computer printer, 
ram-packs, floppy disk assem- 
bly ete etc. Yards of wiring 
snaking about everywhere, lots 
of isolated little black-boxes, 
squatting all around you. 
Everything strung out and 
bitty. Wouldn't it make more 
sense if it was all ‘stacked’ 
together into one mobile and 
tidy ‘resource tower’? 


The resource tower is an 
idea, in my opinion, whose 
time will inevitably come. In 
the old days, if people wanted 
a record player, cassette 
player and radio, they had to 
buy them separately. Three 
individual pieces of equip- 
ment dotted around the room. 
Nowadays, of course, the 
music-centre packages them 
all into one compact (and 
relatively mobile) unit. The 
option to buy radios etc. 
separately still exists, of 
course, but it makes sense to 
buy a packaged ‘centre’, 
from the point of view of sav- 
ing both money and space in 
the home. This space-saving 
economy, surely nowhere 
holds more good than in the 
home-computer field. And 
with the domestic robot idea 
just beginning to catch on, 
there will be a marvelous 
opportunity to combine the 
two into one exciting cyber- 
netic utility device. Music cen- 
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HIGH TECH 
HOME BASE 


tres are, atter all, essentially 
passive devices, which are 
simply set up to operate and 
then ignored. But imagine a 
computerised resource tower 
that had an inbuilt TV mon- 
itor, a full range of clip-on 
accessories for the home- 
computer and a keyboard (in 
a foldaway compartment). 
Then imagine that this metal 
and plastic tower has an 
artificial computerised 
intelligence of its own; is res- 
ponsive to commands and is 
also capable of plugging into 
other computer systems. Add 
some sort of battery powered 
power trolley in order to make 
it mobile and we have our 
‘high-tech home-base’. 

The very basic and crude 
(not to say gimmicky) work 
being done in the field of 
domestic robots is at least a 
step in the right direction. 
However sensationalist and 
silly. The ‘high-tech home- 
base’ will not necessarily be 
anthropoid but instead might 
tend to look a little like a 
satellite. With a lot of 
mechanistic ‘bumps and 
grilles’ and ports for plugging 
things into and out of it, it will 
naturally have to be slim 
enough to get through door- 
ways and may even be 'trac- 
ked’ in order for it to deal with 
steps and the like. But it will 
be more, much more than a 


computerised cocktail 
cabinet. Having summoned 
your ‘home-base’ domestic 


The time will come when the home-computer set-up plays a more 
prominent role in the home, becoming an integral part of ‘the house’ as a 
system. This is the opinion of Richard Porch in this, his second Viewpoint 


robot to you by remote con- 
trol, you will then have it at 
your service. It will be able to 
offer word processing (via 
dictation), medical diagnosis 
(using its medical knowledge- 
base), you will be able to shop 
(via its link to the 1990's 
cable-shopping network) and 
simply ask for advice (about 
everything from household 
economics to fixing the roof). 
This is of course in addition to 
a whole host of more mun- 
dane chores such as remem- 
bering to switch on the video 
for you, de-bugging your pro- 
grams and paying bills via 
electronic mail etc. The 
‘home-base’ will not be the 
malevolent or evil creation of 
science fiction - a sort of sub- 
urban R2D2, even down to 
the fake butler’s voice - in fact 
it will more probably resem- 
ble C3PO in its compact and 
mechanistic appeal. 
Although, the more demand- 
ing you make its tasks, 
obviously the more humanoid 
it will tend to look. Some form 
of telescopic functioning 
hand would be desirable, 
trom the point of view of open- 
ing books and fetching and 
carrying etc. But the ‘home- 
base's main use will be as the 
atorementioned resource 
tower, for all the bits and 
pieces of your advanced 
micro-computer set-up. No 
more haggling with parents, 
paranoid about ‘burfting-in’ 
on the colour television's pre- 







cious tube. The ‘home-base 


domestic robot’ will come 
complete with its own multi- 
channel television receiver, 
capable of tuning in not only 
to the normal TV channels but 
to all the satellite ones and the 
cable network too. And will 
naturally be capable of 
receiving and sending 
messages along the ‘home- 
base’ network - the ultimate in 
‘citizen band’ com- 
munications networks. Such 
‘home-base domestic robots’ 
needless to say, will need a 
memory capacity measured 
in gigabytes and will pro- 
bably use (the still: develop- 
mental) transputer 
technology. It will need some 
sort of camera vision system, 
for providing it with sight. 
And sonar ‘sounding’ equip- 
ment like radar, to direct it 
around the many obstacles to 
be found in the home. None of 
these ‘seeing and _ hearing’ 
systems need to be very 
sophisticated, as the ‘home- 
bases’ real virtues lie in its 
computing-communications 
capacity and relative com- 
pactness over all existing 
systems. 

The ‘home-base’ comput- 
ing robot as it may come to be 
called, would be a kind of 
‘oracle’ to the family. Avail- 
able to dispense advice and 
solve problems at the push of 
a remote control button. It 
would not lumber around like 
some dalek, dusting furniture 
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and doing the washing-up. 
It's true, at the moment, that 
the domestic robot idea is 
gaining ground and weve 
seen prototype versions of 
them responding to various 
kinds of instructions of vary- 
ing degrees of frivolity. But 
this is simply because we are 
at the same basic and infan- 
tile stage that the microcom- 
puting industry was, say five 
years ago. Once the novelty 
factor wears off and people 
can see the logic of packag- 
ing our computer systems into 
responsive resource tower 
robots we’ll see the idea really 
take off in a serious way. A 
period when _ ultra-sensitive 
systems will be at our elbow, 
and all the slog (and not to 
say mystique) of computing 
will disappear, as we summon 
our home-base’ computers 
and issue all our instructions 
verbally. With the option of 
having the response in a ver- 
bal or printout form by return. 

Our ‘home-base’ com- 
puter will be an expert sys- 
tem, in fields as wide as its 
owner wishes to make them, 
and will obviously be adept at 
‘multi-tasking’. While one 
person uses it to play video 
games, another might use it to 
compute household expenses, 
while a third might listen to 
an audio lecture given by the 
robot on how to check for 
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faults in the plumbing. They 
even might all use it at the 
same time, running extension 
leads to still more equipment, 
all the while boosting the 
power of the basic ‘home- 
base’. The ‘home-base’ itself 
might be capable of sprouting 
acoustic bubbles, in order to 
provide intimate quiet zones 
in order for the user to con- 
centrate on the task in hand. 
The outline I've tried to 
broadly sketch in, sees the 
machine as a repository of a 
vast and  multi-disciplined 
variety of knowledge. Using 
its computerised power of 
super-human recall and enor- 
mous capacity to sort and sift 
through masses of data and 
information, to produce an 
answer. However, _ these 
machines will inevitably be 
superceded by still more power- 
ful fors of artificially intelligent 
devices. We will eventually 
arrive at the independently 
motiviated domestic robot. A 
‘home base’ robot that will 
simply require re-charging and 
nothing else. This will truly be 
an anticipatory, thinking, 
Cyborg, that will be capable 
of not only responding to tasks 
asked of it but will also, by 
observation and deduction, 
be capable of identifying its 
own tasks and of proceeding 
to carry them out. A 
genuinely interactive artificial 


VIEWPOINT: The future of home computing 


intelligence, with its own syn- 
thetic voice, and independen- 
tly targeted problem solving 
motivation impulse. This does 
sound a little disturbing, the 
idea of a domestic robot lead- 
ing a life of its own’. But as 
long as that ‘life’ is spent 
relieving its owners of the 
tedium of low-level or 
repetitious chores, why worry? 
Such ‘home-base’ robots 
could take on all manner of 
mundane tasks, freeing the 
individual for more creative 
or rewarding activities. At the 
start or end of each day the 
‘home-base’ robot might glide 
into view and supply you with 
either a verbal or written 
itinerary of its proposed 
activities for the day. You 
might amend or add to the list 
as you saw fit. With the 
‘home-base’ going on to fulfil 
its schedule, while you are at 
work or even asleep. It will 
always be easier for humans 
to carry out the strictly physi- 
cal tasks about the house, 
cleaning, cooking, washing or 
even just turning on the TV. 
To try and construct a robot 
(let alone program it!) to do 
something even as simple as 
slicing and buttering a round 
of bread, would cost more 
than it could ever be worth. 
Anyway the designing of 
high-technology robotics, with 
powerful artificial intelligen- 
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ces for such mundane manual 
work is to totally misuse the 
technology. The trick will be 
to correctly perceive the 
future ‘home-base’ robots as 
extensions of our minds not 
our bodies. Their task will 
really be to marshall data, 
analysing and advising us, 
after perhaps consulting even 
more powerful systems than 
itself. And then to put their 
specialist knowledge into 
advice which we can both 
understand and put to good 
use. For our part, we will have 


to acknowledge the 
superiority of their network of 
contacts and their 


intelligence. And above all 
trust their offered advice as 
being in our best interests. ‘lhe 
way we now trust pocket calcu- 
lators and other computers to 
provide correct solutions to 
strictly mathematical problems 
without endless re-checking. 
When home computers stop 
sitting self-consciously on 
table-tops, with their manifold 
accessories dotted around the 
keyboard, with cables snak- 
ing all over the room and they 
integrate with the steadily 
evolving domestic robot field, 
we will see a unique marriage 
of technology and utility that 
will transform our homes and 
our lives. 





53 








BOOK 





Garry Marshall 











t isn't often that a really 
I different computing book 

comes along, but one 
certainly has this month. It is 
Soft computing: art and 
design’ by Brian Reffin-Smith. 
Although the book deals with 
many of the same themes as all 
the other books on computing, it 
is not at all easy to say what the 
book is about. In fact, ifI tried to 
list all the matters that the author 
claims that the book is about, 
this review would be as long as 
the book itself! I hope that I do 
not over-simplify too much by 
saying that it deals with a new 
style of qualitative computing 
that is intended by Reffin-Smith 
to give the computer a fruitful 
role in art and design. 

Brian Reffin-Smith has been 
forcefully putting the case for 
computers in art for some time 
as lecturer, artist, and writer. He 
was on the staff of the Royal 
College of Art, and the book 
contains many acounts of his 
teaching and interactions with 
students in attempts to explain 
his ideas on art, design and 
computing. One or two of his 
efforts as a ‘computer artist’ are 
described in the book. Perhaps 
closest to home as far as we are 
concerned is that he has written 
books and articles about com- 
puting. At one time, he con- 
tributed a regular column to 
‘Practical Computing’ for which, 
by itself, the magazine was 
worth buying. (Now that he no 
longer writes for them...?) 
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POINT OF VIEW 


I have to admit that my con- 
sideration of the book is rather 
one-eyed, for this is quite as 
much a book about art, and a 
book about the theory of 
design, asitisacomputer book. 
[suppose that! read it mainly as 
acomputerbook.Icanclaim no 
particular expertise in art and 
design. I can only console 
myself, and anyone else who 
finds my remarks inadequate, 
with the thought that there can 
be very few people who can 
claim to be familiar and comfor- 
table with all the strands and 
themes that are drawn into the 
fabric of this book. 

Overall, the book is bubbling 
with ideas and practices drawn 
from computing, art and design. 
They do not always seem to me 
to be drawn together as fully as 
they could be, and sometimes 
their connections escape me 
altogether, but one can see the 
overall direction of the route by 
which a fusion could be 
achieved. The author's writing 
seems to follow his ‘stream of 
consciousness’, which gives us 
an entertaining read but, at the 
same time, means that he is writ- 
ing of what is at his immediate 
command, is ever willing to 
side-track himself and can't 
really pause to investigate 
further a matter that mightneed 
it. 1 should say, though, that his 
references to other people's 
writing are usually meticulous, 


This month’s book is: ‘Soft computing: art and 
design’ by Brian Reffin-Smith - (Addison-Wesley), 196 


pages, £10.95. 


although he is occasionally lia- 
ble to remark that an idea is 
someone elses, butthathe can't 
remember whose. 

If this is beginning to sound 
critical, I should say that the 
book is always readable, lively, 
and, perhaps most welcome of 
all, stimulating. Some carpingis 
prompted by the feeling that 
there is animportant book trying 
to find its way between these 
covers but that, partly because 
of some lack of organisation 
and a certain amount of self 
indulgence, it hasn't made it. 
Since Reffin-Smith has been 
worrying at these matters in 
print and in lectures for some 
time it would be good for him, 
and for us, if it did. 


NO MAGIC 


The book begins by ‘de- 
mystifying computers’. This is 
apparently considered necessary 
in the fields of the art and 
design, where the perception of 
the computer is that it can only 
do‘hard' things such as number 
crunching, and thatit cannotdo 
‘soft’ things such as producing 
designs for imprecise specifica- 
tions like telling it to colour 
something ‘quite blue’ or to 
position one thing ‘fairly near’ 
to another 

The breadth of the matters 
covered during the de-mystifi- 
cation is perhaps indicated by 
the following list, which also 
shows what seem to me to be 
some of the unexpected, but 








typical insights that are presen- 
ted along the way: 


@ What a computer does can 
always be described by stuffin 
things done to the stuff/stuff 
out’ 

@ ‘We are even approaching 
the time when the computers 
themselves become _ throw- 
away objects. (...while small 
computers can now be had in 
Britain for less than half an 
average week's wages, this is of 
little use to people in Third 
World countries with less 
money and more pressing 
problems.)" 

@ ‘It is still unfortunately true, 
and quite ludicrous, that we 
often address the most powerful 
machines ever invented by 
means of 19th century typew- 
riter technology, and receive 
the output on early 20th century 
television devices.” 

@We can view the develop- 
ment of computers through the 
categories of “origins in terms of 
‘need’, nature of components, 
cost and size, their ‘presence’, 
and the ‘sociology’ of the 
machines and the people 
around them.” 


These extracts show quite well 
the sort of side-track that can 
unexpectedly be turned into, 
and the desire to put computers 
inas wide acontextas possible. 
(As an irreverent side-track of 
my own, considering that 
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sociological context and 
meaning are important, the 
author might have reflected on 
his title rather more, for the 
meaning that could be attached 
to the phrase'‘Soft computing in 
some sections of society is not 
likely to give an attractive 
impression of the contents of 


his book.) 
SPLIT LEVEL 


The de-mystification takes 
place on two levels, with a 
more-or-less technical explan- 
ation of how computers work 
preceding an explanation in 
terms of how it can be used as a 
tool by designers and artists. 
The relation between the two 
levels, or at least the intended 
relation, is captured in this 
paragraph: 

It seems obvious to me that 
writing a computer program, or 
thinking how acomputer might be 
used to solve some problem, or 
using a computer to make art or 
design are all design activities. 
Then why have these things not 
been subjected to the same kinds 
of questions and studies as 
design? 


The same thing can be said 
about designing computers, of 
course. 

Now, the idea that comes to 
my mind is that a lot of thought 
has been given to the design of 
programs, although whether it 
has followed the same course 
as that about designin general] 
do not know. The results of it are 
manifest in program generators 
(programs that write programs 
from general descriptions of 
what it is that they are required 
to do) and, at a different 
extreme, ina theory of program 
correctness that goes at least 
some way towards showing 
whether a program is correct or 
not. So alot ofthought has been 
put into program design, and it 
has produced valuable results. 

As far as designing com- 
puters is concemed, it is hard to 
see how modem computers 
would exist without recourse to 
computer-aided design. The 
computercan be used success- 
fully as a design aid. And if 
something as complex as a 
computer can be designed, 
what cannot? Also, many of the 
designs that are produced, 
whether they are displayed on 
ascreen or plotted on paperare 
aesthetically pleasing quite 
apart from any consideration of 
the primary reason fortheir exis- 
tence. This may or may not 
make them works of art, but it 
does demonstrate that a com- 
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puter running the appropriate 
software can produce results 
that meet many of the criteria 
that need to be satisfied by a 
work of art. More than this, the 
results are used as works of art: 
people hang them on their 
walls. 


BY EXAMPLE 


To illustrate the difference 
between what he means by 
‘soft’ and ‘hard’ descriptions, 
the authorcontrasts afree-hand 
sketch of a bowl with the 
mathematical formula for its 
surface. Since the bowl is the 
normal rounded shape that we 
would expect, the equation he 
gives is Z = X2 + Y*. (He says 
that this is the equation of a 
porabola, but it is actually that 
of a paraboloid, and he only 
wants it for a limited range of 
values of Z, but that doesn't 
affect his main point.) 

This example distinguishes 
quite clearly between the ways 
that ‘soft' and ‘hard’ prac- 
titioners would like to present 
their inputs to the computer. But 
to go on to imply that the ‘soft 
description is much richer than 
the ‘hard’ one is somethingI can 
only disagree with. It may be a 
more appropriate description 
in given circumstances, but 
consider this. If the two descrip- 
tions are both completed 
designs for an artefact, then 
when it comes to making the 
artefact, the ‘hard’ description 
says exactly what it is to look 
like: it even contains enough 
information to control a machine 
to make the artefact A 
numerically controlled cutting 
toolcouldcuta piece ofwood to 
precisely this shape, for exam- 
ple. But the ‘soft’ description 
only says approximately what it 
should look like. When it is 
made, the finished product will 
have a definite shape of its own, 
but the designer will have 
abdicated some control over it, 
presumably to an item of 
software. 

This difference in approach 
has shifted the areas of respon- 
sibility of the design. The ‘hard’ 
approach found the designerin 
complete control - the ‘soft’ 
approach caused some of the 
design to be left to the software 
and therefore to be done, 
implicitly, by the writers of the 
software. The division of 
responsibilities will matter more 
or less depending on whether 
the result is supposed to be a 
commercial productora work of 
art or, indeed, anything in 
between. 


REVIEW: Computing Books 


Elsewhere, it is claimed that 
programs to be used for art and 
design need not (the claim is 
almostshou/d not) be wellstruc- 
tured. This is justified by saying 
that most design does not have 
well-understood goals: that 
often designers do not have a 
clear idea of the problem they 
face, have only a vague idea of 
theirgoals and cannotreally tell 
when they have satisfied their 
goals. This is all encompassed 
in the quote that life is an ill- 
structured problem. Again, | 
have to take another tack. 
Designers do talk about pro- 
blems and, for example, 
architects refer to their designs 
as solutions. If we don't know 
what we want the computer to 
do, how can we getit to do it? It 
isn't simple to deal with the 
point : articles are now being 
written, for instance, on how the 
Macintosh’s MacPaint program 
can be used to draw out and 
concretise ideas. 

But the main thing that I take 
issue with is that programs to 
deal with problems in which no 
structure is apparent must 
themselves be unstructured. 
This seems to me to be a confu- 
sion of ideas. We deal with a 
complex problem by modelling 
it. To do this we extract the 
underlying parts and their rela- 
tions as they are relevant to our 
studies and _ explore _ this 
simplified model in order to 
understand the original. If the 
program for examining the 
model is not structured, it is dif- 
ficult, and becomes increasingly 
difficult, to amend it to include 
further items which, as it may 
subsequently become clear, 
are important, or to modify the 
model in any other way in the 
light of investigations with it. 
Unstructured problems, yes: 
unstructured programs, no! 


NO DIFFERENCE 


The book makes much of 
computing with representa- 
tions, as opposed to computing 
with numbers, as if this was one 
essential difference between 
‘soft’ and ‘hard’ computing. I 
would suggest that it is not and, 
further, that all computing is 
computing with representa- 
tions. The pattems of binary 
digits inside a computer can 
represent numbers, but they 
can equally represent anything 
else. Just because we are 
usually provided with functions 
for transforming numbers does 
not mean that a pattem of 
binary numbers cannot repre- 
sent something else, a colour, 


say, and that we cannot devise 
a function such as MIX, which 
when given the inputs ‘blue’ 
and ‘yellow’ transforms them 
into the output ‘green’. 

Again, in Lisp a variable can 
be assigned any number of 
attributes. One ofthemcanbea 
numerical value to be sure, but 
it can also have a colour, a 
shape, a position, a probability 
of occurrence and so on. 

Also, to suggest that numeri- 
calcomputingis perfectly ‘hard’ 
and quantitative is to ignore the 
fact that as soon as you start to 
deal with real numbers (that is, 
numbers that are real in the 
mathematical sense that they 
can represent the position of a 
point anywhere on the real line) 
they cannot be represented 
exactly. Numbers like one-third 
need an infinite number of 
decimal places (and binary 
places) to be represented 
exactly, but they have to be 
stored in a finite amount of 
memory. An apparently quan- 
titative numerical computation 
at once assigns the quality of 
approximation to each number 
that it deals with. 

In this way, quantitative com- 
puting is qualitative, and we 
have already seen that qualita- 
tive computing must ultimately 
be quantitative. So ‘hard’ and 
‘soft computing are not 
distinguishable to the com- 
puter. They are only different to 
us, its users. Perhaps the distinc- 
tion is necessary because the 
designers among us receive 
much the same computer 
education as the ‘hard’ liners; if 
this is so then their education is 
clearly inappropriate. Reffin- 
Smith's book contains an 
appendix giving outlines for 
courses to introduce computers 
to designers. If such courses are 
given widely, perhaps the 
distinction between ‘hard’ and 
‘soft’ willnotbe needed, orexist, 
to the same extent. I don't think 
that all the softies will become 
hard men aftertheircourses, but 
courses appropriate to the 
needs of students of all kinds will 
help to bring us all nearer to 
making real use of computers. 

So that's my reaction to ‘Soft 
computing: art and design’. | 
found it stimulating and provok- 
ing. I didn't always agree withit. 
I found it highly readable. 

I would recommend that you 
go out and buy it. It contains a 
good deal more than | have 
managed to indicate here. And 
when you have read it 
once, be prepared to = 
read it again. 
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Personally, we think you'll like our approach to microcomputing. 
Each month, we invite our readers to join us in an abundance of 
feature articles, projects, general topics, news and reviews — all 
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microcomputers at home or at work. 
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ASCII characters may be 

directed freely to either 
the VDU orto a printer. In order 
to make the format acceptable 
to the VDU, each line is ter- 
minated with both the CR code 
(value 13) to return the print 
position to the head of the 
current line, and the LF code 
(value 10) to advance to the 
next line. Most printers willinter- 
pret either of these codes as a 
combined CR/LF operation; 
with the consequence that 
where both are sent to the prin- 
ter a double line spacing will 


I n the CP 464, a stream of 


Remove unwanted line feeds from 
your listings with this short routine 


for the Amstrad CPC464 


SAVING SPACE 


result. 

Whilst the best solution must 
be an adjustment (e.g. a dip 
switch) at the printer which will 
remove the response to either 
one ofthe codes, the AMSTRAD 
published firmware contains a 
mechanism which may be 
employed to achieve the same 
effect. The disadvantage is that 
the software mechanism is reset 
by a general machine reset, 
and therefore may not be use 
able with commercial software. 

The essential routine in the 
printer driver is MC WAIT PRIN- 
TER, whose entry is to be found 


PROGRAM: Amstrad printing/listing fix 


in the indirections block at 
BDF 1. The 3-byte block at this 
address will be found to contain 
the jump instructionJPO7F8. Itis 
therefore possible to replace 
this jump address by the 
address of a suitable machine 
code routine whose function is 
to replace the CR code by an 
innocuous value (e.g. zero) and 
so eliminate the redundant 
line. 

The 16-byte routine is poked 
by the program into locations 
from ABOO. Lines 20-50 planta 
jump to ABOO into the indirec- 
tions block. The routine itself 


first preserves register A (which 
holds the character to be prin- 
ted) by pushing the register pair 
A, F onto the stack. The 
exclusive OR of the character 
with value 13 can only be zero if 
A itself contains the value 13, ie 
the CR control code. 

If the result is non-zero (any 
other character) the jump to 
ABOC results in the registers A, F 
being restored from the stack. 
Otherwise, AandF are restored 
and A is replaced by zero. In 
either case control reaches 
ABOD, where the original jump 
from the indirection block is 
obeyed to print the character. 

The final line (220) sets the 
top of BASIC memory to the 
address immediately below the 
head of the routine. (AAFF) 

In use, the program is loaded 
and run before any use is made 
of the system, and will remain 
available unless a general 
machine reset is performed. It 
will not be destroyed by a NEW 
command. In order to make the 
routine generally relocatable, it 
is only necessary to replace the 
jumps in lines 90- 110 and 150- 
170 by the equivalent relative 
jumps, and modify the indirec- 
tion replacement. 


REM AMSTRAD CP 464 —- REMOVE DOUBLE LIME SPACING IH PRINT 


REM 

PORE 
PORE 
PUKE 
POKE 
POKE 
PORE 
POKE 
POKE 
PORE 
POKE 


POKE 


SOUR] S03: * 
®EDF 2s tA 
@EDF (3. AB : 
ABM» FS: 
MABEL BEE : 
wABB2 sD 
MABE. oe : 
SABES» oC 
BABYS » AB 
wABIE . dF 1 
POKE SABE?» tsk : 
BABES » 26 
POKE ABE, 4 


Natale 


Ak As 


LDA 


POKE ABBA, 6.0 


PORE 
POKE 
POKE 


END 
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RABE, A 
POKE &%ABRIL. &F 1: 
RABID » B03 | 
RABBE » &FA 
POKE &ABEF RP: ° 
MEMORY GSHAFF = 7 


GIBBS. 
JF AEE 


REPLACE PRIMIEK 


PUSH Auk 
is (lk VALUE 2 


POF fit 
REPLACE CR CODE By 
WF ABEL 


POR Fak: 
JP @7FA 


1] FEBRUARY 1925 > 


JF AB 


[HD IRECYT LOH 


CULERR UUT OF STACK > 


a 


CREPLACE CHARACTER 





IH HAC. 2 


REIHSTATE PRIMTER IHDIKECT ION 
RESERVE SPHCE 
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To take advantage of this simple service, just fill in 
the required information and send it (or a photocopy) 
to: 

COMPUTING TODAY Photocopies, 

No. 1, Golden Square, 

London WIR 3AB. 


together with your money and we'll do the rest! 


| CT PHOTOCOPIES | 
| NAME | 
ADDRESS | 
! POSTCODE 7 
| Please send me Photocopies of the following items | 
| ISSUE ARTICLE PAGES | 
| | 
: | 

ATG Peer: PEnSEEE bo ca atigr ys eae, Ml ae | 
l Cheques and Postal Orders should be rnade payable to ASP Ltd | 


Reader Service 


Lost and can’t be replaced? Well, if you've lost one 
of the early ‘ssues that cannot be replaced from our 
stocks-of backnumbers, all is not quite lost. 


If you know the article name and the issue it 
appeared 


If you're stuck for the month, try checking in our 
annual index which is included in the December 
issue each year. 








in, we can supply you with a photocopy for 
the miserly sum of £1.50 including postage and packing. 





In days gone by, falconry was the sport of gentlemen and 
kings — this noble and time-honoured tradition is not so 
prevalent in these technological times, and it is quite a 
pity, too. Justimagine the pride you'd feel standingin your 
own back yard while your very own hunting falcon 
swooped down upon unsuspecting dogs, cats and 
Ford Sierras. 

For a limited time only, Computing Today is offering 
you the chance to experience the thrill of commanding 
your own bird of prey, with the new CT Hunting Falcon/ 
Magazine Binder. Swift of wing, sure of eye and made of 
genuine vinyl and cardboard, the Computing Today 
Hunting Falcon/Magazine Binder is the spitting image of 
the hunting birds of old to anybody suffering from 
cataracts. Release it from your arm, and it dives just like a 
traditional hawk. If it lands on a small animal, it will pro- 


bably stun it. Also, when you tire of the sport, and would 
rather hunt hedgehogs with your Ford Sierra, your CT 
Hunting Falcon converts into a useful magazine binder 
that holds a full year's supply of Computing Today. The 
new CT Hunting Falcon/Magazine Binder will cost you 
not a farthing more than the old binder alone used to: just 
£5.00. This includes postage and packing, so your falcon 
won't have to tire itself out flying to your abode. 


Cut out and send to: 


| 
| COMPUTING TODAY HUNTING 
| FALCON/MAGAZINE BINDER, 
1 INFONET LTD, 
TIMES HOUSE, 

| 179 THE MARLOWES, 
| HEMEL HEMPSTEAD, 
| HERTS HP! 1BB, 
|} ENGLAND 
i Gaeaerter Beate rete vi icateic ral tices 

Croer ive .;..2-.% 
| (made Pe to ASP Ltd) 
| 
| 
| 
| 
| 
| 


Debit my Access/Barclaycard* 
(*delete as necessary) 
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The ZX $0 is arguably 
or first time programmer who has neve 
kind of computer will be perfectly satis 


investment. \t 
the fundament 
Pros And Cons 
To give a brief 


Pros: 


780 CPU, with powerful instruction set for mac 
BASIC language, which is easy tO learn for the rest O 
in magazines. 


view of the facilities We have pr 
which may give a quick overall impression. 


Large quantities of software “free 
Cheap and easy to build, with goo 


Good first syst 


Lack of machine code explanat 
manual. 


Cassette format ‘incompatible with 


Use of nonstandard Cc 


attachment) 
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stem. The novice 
access tO any 


the first compl 


is unlikely that it will make an 
good BASIC programmer overnight, it 
als well and for this it 's h 


oduced a table 


d instructions. 


Excellent screen editor and syntax checker. 


ion. 


with only inte 


(from Computing 


Today June 1980) 


7X80 REVIEW ED 


System Commands: 


CLEAR 
Gio 
BREAK 
EDIT 
LIST 
STOP 
NEW 
LOAD 
SAVE 
RUN 
CONT 


HOME 
RUBOUT 


Statements: 


REM 
\F 
INPUT 
PRINT 


DIM 
FOR 


NEXT 
GOTO 
POKE 
PEEK * 


GOSUB 
RETURN 


LET 
RANDOMIZE 
NOT, AND, 
THEN, 1O 
CHRS * 
STRS * 
TLS$* 
CODE * 
RND * 
USR * 


ABS * 


Clears variables 


Clears screen 

Halts run and returns to command stage 
Returns current line (at pointer) to 
bottom of screen for editing. 

Lists specified line(s) of program 

Halts execution 

Clears memory and awaits new program 
Loads from cassette interface 

Writes current program to cassette 
interface 

Executes current program 

Continues STOPped program 

Moves cursor to top line of program jist 
Deletes character to left of cursor 


Allows inclusion of text for comments 
Comparative 

Assigns value of keyboard input to 
variable 

Prints specified variable tO the 1V 
screen 

Dimensions array size 

Used in conjunction with NEXT to 
execute a defined loop 

Returns tO FOR statement if loop 
counter not full 

Jumps to specified statement 

Places assigned value In defined memory 
location, used in machine code pro- 
gramming 

Returns value of specified memory 
location 

Jumps to defined subroutine 

Returns tO main program from sub- 


routine 

Assigns specified value to specified 
variable 

Resets seed value of random number 
enerator 


Comparitive “tokens” 


Produces the character whose code is 
specified 

Produces the decimal value of the 
specified string 

Returns the specified string less the first 
character 

Produces the code for the first character 
ina specified string 

Generates 4 pseudo-random number 
within defined range 

Calls machine code routine located at 
address specified 

Returns absolute value of specified 
variable 


Table 1- The BASIC functions 4S implemented on the 7X80, all 


available at 4 sing! 


e keystroke except those marked *. 
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Education around the U.K. 


IT CONVERSION COURSES AT 


STRTHCLYDE 


The University of Strathclyde has won support from a 
wide range of funding agencies to run two post- 
graduate courses in Information Technology (IT). 


The funds are being used to run 
intensive training and educa- 
tion programmes and to pay the 
fees of graduates from other 
subjects who wish to enter the 
rapidly growing field of It. 

Support for the University’s 
course in Information Technol- 
ogy Systems, which leads to the 
degree of Master of Science 
(MSc) or the University Dip- 
loma, is being given by the 
Science and _ Engineering 
Research Council, the Man- 
power Services Commission, 
and the British Council. 

The course is being runby the 
University’s Departments of 
Computer Science and Elec- 
tronic and Electrical Engineer- 
ing, with support from Strath- 
clyde Business School, and it is 
aimed at graduates in num- 
erate subjects other than com- 
puter science and electronics. 
Students who complete the 
course can expect to find car- 
eers as IT designers and in- 
novators, IT applications 
specialists and advisers in 
industry and business. 

The second course, Business 
Information Technology Sys- 
tems (BITS), is being run by 
Strathclyde Business School 
along with the two specialist 
departments of Computer 
Science and Electronic and 
Electrical Engineering. The 
BITS diploma course is receiv- 
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ing financial support from the 
Scottish Education Department 
and the Manpower Services 
Commission and is designed to 
give non-science graduates an 
understanding of IT applica- 
tions in business and man- 
agement. 

Professor Tom Carbery of 
Strathclyde Business School 
and chairman of the IT Cam- 
paign/Campaign Committee 
in Scotland said: “The wides- 
pread support we are receiving 
for these courses reflects the 
national need for skilled per- 
sonnel in IT, and at the same 
time the support recognises 
Strathclyde University's 
achievements in IT education. 
The particular strength of 
Strathclyde is that we have a 
wider range of departments in- 
volved in IT than most other 
British universities. 


Enquiries to: 
Mr RE Fairley, 
Department of 
Electronic and 
Electrical Engineering 
Tel: 041 552 4400 
Ext 2544 
Professor T F Carbery OBE, 
Telephone 041 552 4400 
Ext 3089 
Dr J Aitchison, 
Officer 
Telephone 041 552 4400 
Ext 2182/2370 


Information 


COURSES AND 
TRAINING 





OPEN LEARNING SOLVES TRAINING 


PROBLEM 


Open learning techniques that allow people to update 
their skills without disrupting their work will soon be 
playing a major part in training engineers in CAD- 
CAM, robotics and automation. 


“One of the main problems fac- 
ing companies is that the staff 
who most need to lear these 
new techniques are some of the 
most vital to their operation, 
who can't easily be spared for 
traditional courses,” says David 
Tinsley, Head of MSC’s Open 
Tech Programme. 

"In addition, employers are 
increasingly demanding train- 
ing that is specific to their 
operation and which doesn't 
cost the earth. 

“Open leaming is often the 
answer because it allows those 
key personnel to leam about 
CADCAM, robotics and auto- 
mation when it is convenient to 
employerand employee, either 
on the firm's premises or at the 
employee's home. 

“Open leaming materials are 
cost-effective and they can be 
customised to be company- 
specific., Many firms are also 
using them to provide trainingin 
the basics of these emerging 
technologies, before selecting 
candidates for further, advan- 


MicroAPL Training 
Courses 


Beginners APL Course - 
Wednesday April 17th 


An introduction to APL for the 


ced work.” 

The Open Tech Programme 
has given financial support to 
companies, colleges and pro- 
fessional institutions to develop 
open leaming materials in new 
technology subjects. 

This involves the production 
of study texts, videos, audio 
tapes, computer programmes 
and kits of hardware that lear- 
ners can use at work or home. 

Five of the projects being 
supported by Open Tech are in 
the field of CADCAM, robotics 
and automation, and they will 
soon be making a major con- 
tribution to training in this 
field. 

“Not all these projects are 
fully operational at the moment, 
but I expect that by next year 
they will be reaching thousands 
of people.” said Mr Tinsley. 
"After that the scope is 
enormous, and I fully expect 
companies to leam the open 
leaming lesson and start to 
develop their own systems.” 


complete beginner, starting 
with keyboard practice and 
working up to writing simple 
programs to perform busi- 
ness calculations and pro- 
duce reports. 
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Immediate APL Course 
- Wednesday June 5th 


Aimed at those who have 
taken the Beginner's course, 
or others of similar standard, 
this course builds on existing 
knowledge to cover more 
advanced APL facilities, in- 
cluding the details of func- 
tion definition, program 
structure, optimising the use 
of the workspace, and how 
APL is used in interactive 
systems. 


Advanced APL Course - 
Wednesday July 3rd 


The third of MicroAPL's 
graduated APL courses, 
showing the budding APL 
experthow to use the utilities 
and features of MicroAPL 
systems, how tofile data and 
programs, and how to apply 
APL knowledge in the writ- 
ing of productive business 
and scientific systems. 


Beginners Mirage 
Course - Wednesday 
May lst 


An introduction to MIRAGE, 
the multiuser, multitasking 
operating system. This 
course considers such topics 
as defining jobs, terminals 
and devices, memory allo- 
cation, system security and 
running programs. 


Advanced Mirage 
Course - Wednesday 
June 9th 


Aimed at system managers 
and others wanting a de- 
tailed insightinto the Mirage 
operating system, _ this 
course considers such topics 
as allocating CPU time and 
disc resources, housekeep- 
ing, networking, writing as- 
sembler programs such as 
terminal drivers, and Mirage 
software other than API. 


MKA TRAINING 


COURSES 


EDUCATION : Courses 


Writing Multi-User 
Systems - Wednesday 
May 8th 


This course is aimed at the 
expert APL programmer. 
Topics covered include es- 
tablishing user  signons, 
sharing data between users, 
setting up foolproof multi- 
user file systems, and run- 
ning background jobs. 
Some knowledge of Mirage 
is assumed. 


Writing Auxiliary 
Processors - Wednesday 
May 22nd 


For the adventurous user 
who wants to take advan- 
tage of APL.68000's unusual 
flexibility in this area, this 
course describes how to 
write your own auxiliary pro- 
cessor and interface it to 





APL. Motorola 68000 as- Course dates and avail- 
sembler knowledge | ability may be subject to 
needed. change. 


Anew guide from MKA Training outlines the number 
of courses running until July this year. 


The guide describes MKA’s 
scheduled public training 
courses and is issued on a 
six monthly basis. 
Courses on offer from 
MKA include: 
@ Program planning and 
techniques 
@ Disk file techniques 
(BASIC) 
@ Basic machine code 
programming 
@ Advanced machine 
code programming 
@ Using the UNIX operat- 
ing system 
and 
@ Programming in ‘C’ 


Enquiries about any of the 


courses should be directed 


to MKA on (0905) 612141.0 
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Your Guide 
to 


MKA 


Training Courses 


FEBRUARY - JULY 1985 


MKA TRAINING 
LTD 
SHADES HOUSE MKA TRAINING LTp 


MEALCHEAPEN strEET TURRET HOUSE 


WORCESTER 
worces AMERSHAM 
Tel: Worcester (0905) 612141 7 OAB 


THE AVENUE 


HP7 0 
Tel: Amersham (02403) 2ee6e 
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ee MAIL ORDER 
ale easy to ADVERTISING 


pl le t 
e Advertisements in this publication are required to conform to the 
/ British Code of Advertising Practice. In respect of mail order 
a ‘ Ls Wa a advertisements where money is paid in advance, the code requires 
e advertisers to fulfil orders within 28 days, unless a longer delivery 
period is stated. Where goods are returned undamaged within seven 
| @ ) 
ayer wl eel O) alae 


British Code of Advertising Practice 


days,the purchaser's money must be refunded. Please retain proof of 
postage/despatch, as this may be needed. 


Mail Order Protection Scheme 
lf you order goods from Mail Order advertisements in this magazine 


Every week millions of advertisements and pay by post in advance of delivery, Argus Specialist Publications 
appear in print,on posters or in the cinema. 


Ltd will consider you for compensation if the Advertiser should become 
insolvent or bankrupt, provided: 


Mc st of them c ymply with the rules (1) You have not received the goods or had your money returned; 
contained in the British Code of Advertising wile 
Pra “tice (2) You write to the Publisher of this publication, summarising the 
ALTILE. ; situation not earlier than 28 days from the day you sent your order 
But some of them break the rules and and not later than two months from that day 
arr “Ga —- : Please do not wait until the last moment to inform us. When you write, 
— rant ae MU sal plaints. | we will tell you how to make your claim and what evidence of payment 
If youre not sure about which ones they is required. 
ar epee “ey a4 aX) ee beds We guarantee to meet claims from readers made in accordance with the 
dre, hi sip ever, dr yp Us a line and We l] send you above procedure as soon as possible after the Advertiser has been 
an abridged COPY ot the Advertising Code. declared bankrupt or insolvent (up to a limit of £2,000 per annum for 
: eae ' any one Advertiser so affected and up to £6,000 per annum in respect of 
Then, if an advertisement bothers all insolvent Advertisers. Claims may be paid for higher amounts, or 
; ‘Il | net ae f 7 in| heri z when the above procedure has not been complied with, at the 
you, you Ht De Justified In bOotTNering us. discretion of this publication but we do not guarantee to do so in view of 
g 


The Advertising Standards Authority. cedars diticihinn. limit to this commitment and to learn quickly of 


If an advertisement is wrong,were here to put it right. | indi 
This guarantee covers only advance payment sent in direct response to 


ASA Ltd, Dept 2 Brook House. Tornngton Place. London WCLE 7HN an advertisement in this magazine (not, for example, payment made in 
< ; response to catalogues etc., received as a result of answering such 
advertisements). Classified advertisements are excluded. 





This space ts donated in the interests of high standards of advertising. 


SHARP IW) s{e) bd) a7sNi aS 


CPU Z80A (two), 80C49 Notes: The Sharp MZ-3541 is aimed at 

















LONDON 


SHARPSOFT LTD. 
Specialists in all Sharp 








MEMORY 128K RAM, 8K ROM the businessman. RAM is expandableto software and hardware. 

LANGUAGE Sharp BASIC 256K, while two disk drives may be , 

MASS STORAGE Twinintegral54'' floppydiskdrives, added externally to complement the eee ant Vanden Gee. 
total capacity 1.28 Mb integral pair. Colour is only possible Tel: 01 - 729 5588. 


KEYBOARD QWERTY, cursor, numeric pad, with the optional graphics expansion | LANCASHIRE 
function keys RAM. One Z80 handles the main CPU LANCASHIRE 
INTERFACES RS-232C, Centronics, interface for activities while the other handles STATION ELECTRICAL 


extra external floppy disks peripheral activities. The third Dept AS agente Road, 
DISPLAY M h it est Bank, 
onoc oe monitor, colour processor handles the keyboard. The Lancs LH26HN. Tel: 0524 824519 
optiona availability of CP/M means a ready Large range of software, books and 
GRAPHICS 80 by 25 text, 640 by 400 high- supply of business software. peripherals for SHARP MZ 700. 2nd 
resolution graphics hand computers bought, sold and 
: part exchange. Also repairs. 
SOUND Single channel SAE for lists 





MICRODEALER — ORDER FORM 


Please include my business details in the next available issue of Computing Today: 
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Contact (Office Use Only): ... cc ccccccccccccccccecces ane einer ita een aas Vea ea aes oh 
Post To: Computamart, Computing Today, 1 Golden Square, London W1. 
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MICRODEALER 





xi APRICOT 


CPU 

MEMORY 
LANGUAGES 
MASS STORAGE 


8086 

256K RAM 

Microsoft BASIC, Personal BASIC 

No cassette drive 

Integral Sony 3%" 315K microfloppy 
disk drive 

Integral 5 or 10 Mb hard disk 

MS-DOS 2.11 with GSX bundled 
CP/M-86 (not yet available) 

Concurrent CP/M-86 (not yet available) 
QWERTY, cursor, numeric pad, 
function keys 

RS-232C, Centronics, Microsoft mouse 
Monitor (supplied) 

80 by 24 text with block graphics 

800 by 400 high-res graphics under 
GSX 

SOUND No 


OS 


KEYBOARD 


INTERFACES 
DISPLAY 
GRAPHICS 


Notes. The Apricot xi is a development of the award- 
winning Apricot, and replaces one of the latter's disk drives 
with an integral hard disk, providing vastly increased storage 
with faster access. Memory may be expanded in 128K 
increments to a maximum of 768K. The languages and 
operating systems mentioned above come bundled (except 
for Concurrent CP/M) and four software tools are also 
bundled, including an asynchronous package for use with 
the optional modem card. | 





TIMATIC SYSTEMS LTD 
The Market, Fareham. 
Tel: (0329) 239953 


For the complete range of Apricot hard- 

ware and software. Also dealers for 

Zenith, Memotech. For future informa- 
tion call or ring anytime. 





MIDDLESEX 


SIRIUS AND APRICOT 
IN STAINES 
Micronomy Ltd., Unit 18, 
Central Trading Estate, Staines, 
Middlesex TW18 4XE. 
TEL: STAINES 63651 





SCOTLAND 


SIRIUS 


is alive and well and supported at 
ROBOX 


(Office Equipment) Ltd, 


The Scottish Computer Centre 
Anderson Centre, Glasgow 
041-221 8413/4 
34 Queen Street, Edinburgh 
031-225 3871 





SIGMA SYSTEMS LTD 
266 North Road, Cardiff 
Tel: 0222 621414 ~° 
Main dealer and Service for 
ACT, SIRIUS, APRICOT, 
IBM, COMMODORE & DIGITAL 








Q data limited | 


The Black Country's specialist in micro- 
computing. Full range of ACT Apricots 
and IBM personal computers. 
The Limes, High Holborn, Sedgley, 
West Midlands. 

Tel: Sedgley (09073) 62331 











TO FILL THIS SPACE 
PHONE CAROLINE 
ON 01-437-0699 





CBM iX/itej5{@)3) 9.1 45! 


Notes: The Commodore 64 is a 
popular micro with a great deal of 
games software available. There is 
also some business software 
available. 


machines. 





The Commodore 715B is the top 
model in the 700 range of business 


YORKSHIRE 


YORKSHIRE ELECTRONICS 
Commodore Appointed 
Commerical Systems Dealer 
Full range of peripherals and 








Software available 
Caxton House, 17 Fountain St., 
Morley, West Yorkshire. 
Tel: 0532 522181 











CPU 2 MHZ Z80 


MEMORY 8K or 32K inbuilt RAM DISPLAY 
(expandable to 60K) 
LANGUAGE Full Microsoft BASIC GRAPHICS 
MASS STORAGE | Single or twin 5.25” disc 
drives 350K capacity per 
drive 
OS NAS-DOS or CP/M 2.2 
KEYBOARD Full size QWERTY SOUND 
INTERFACES RS232 and 16-bit parallel 


40 or 80 column 25-line 
display 


High resolution graphics 
with 8 foreground and 8 
background colours (400 
x 256 pixels) Double 
density graphics with 2 


colours (800 x 256 pixels) 


No 





NASCOM iWittejste)p) 7.18 43 


NASCOM 3. 


PLYMOUTH’S nascom 


DEALER 

S & R BREWSTER LIMITED 
86-88 Union Street, Plymouth PL13HG 
Tel: 0752 665011 Open: 6 days 





IS YOUR COUNTY 
REPRESENTED? 
— IF NOT — 
WHY NOT? 


LANCASHIRE 


EV COMPUTING 
700 Burnage Lane, 


Manchester M19 
Tel: 061-431 4866 
80-BUS SOLUTIONS 
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COMPUTING TODAY 
01-437 0699 


Lineage: 40p per word. FN a 


Semi display: £9.00 per single column centimetre 


Ring for information on series bookings/discounts Send your requirements to: 


CAROLINE 
ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 


All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms andconditions 
printed on the advertisement rate card (available on request). 





NEWBRAIN & SANYO 





authorised APRICOT and SANYO dealers 


Professional Micro Computers 
for the prices of hobby machines. 


NEWBRAIN ON SPECIAL 
OFFER 


FLOPPY DISKS 


" 3M NASHUA SONY "Special offer DYSAN branded disks deduct 


14.50 13.15 3.5” 
18.00 16.50 4 
21.00 17.45 


£1.50. Prices per box of 10 excluding VAT. POST 
FREE discounts for any larger quantity. £2.00 
34.50 xtra in “SEE 10” Library case. Send C.W.O. 













VIC-20 USERS 


A renumber facility for your 
basic programs requiring no 
memory expansion. Cassette 


eer £99 jist VAT -29.50 23.50 18.95 45.50 or write for full list of supplies to: £2.00 including post and 
odel with free beginners guide 
and tape; Investiieht eo ttienre and ak A. M. A. COMPUTER SYSTEMS AND SUPPLIES package. 







postage. As above plus about £100 
value of business/general software 
£129 + VAT. 

Limited offer-ring now 
SANYO 550/555 COMPUTERS 
Micropro Wordstar, Calcstar etc at no 
extra cost! Printers: Epson, KDC, 
Juki, Kaga, Daisystep 2000 etc 
Monitors & Recorders. 

Call STEVENAGE (0438) 812439 
anytime for hardware/software lists 
Mail Order and Access facilities 
ANGELA ENTERPRISES 
4 Ninnings Lane, Rabley Heath, 
Welwyn, Herts AL6 9TD. 


Dept F. 8 Glebe Street, Beeston, Nottingham NG9 1BZ. 
Tel: (0602) 255415. 


Dept 2, Bolling Software, 
PO Box 42, Bradford, 
West Yorkshire, BD4 7UD 








COMPUTER REPAIRS 
IN SOUTHEND 
SPECTRUM.BBC.ELECTRON. 
CBM 64. VIC 20 
Minnie Micro Electronics | 
12 Eastern Esplanade, Southend 
Tel: 0702 62033/615809 
Open 7 days a week 


BURGLAR ALARM Equipment. 
Please visit our 2,000 sq. ft. 
showrooms or write or phone for 
your free catalogue. CWAS Ltd., 
100 Rooley Avenue, Bradford BD6 
1DB. Telephone: (0274) 731532. 


ay4= 
FUZED 
DEFUZED 
CONFUCED 





AMSTRAD accessories, video 
and power extension lead:- £9.95 
stereo amplifier, connect two 
speakers for stereo:- £15.95 
inclusive. Amware, 15 Heath End 
Heath, Bucks, 


" 


Road, Flackwell 
HP10 9DT. 





TO FILL THIS 


TRS 80 MOD Ill 48K dual disk 





X TER 
SPACE drive, with profile Ill + S/scripsit, XERO COMPU E | 
visicale, p/ledger s/ledger, | rittouublo rate, Line-feed, | COLOUR GENIE OWNERS Qu 
PHONE CAROLINE payroll, assembler, S/utility i software which includes a full aire t £4.99 a eck 
business graphics, g/ledger, wig otc ne gla Pa 8 a Saad “ToHOreh. 
ON hyper zap, hypercross, many more bargain at £2750 exwood Road, loam | 
£700. Tel: 0346 32683. TEL: 01-979- 5889 Lancs. 
01-437-0699 


COMPUTING TODAY 
CLASSIFIED ADVERTISEMENT — ORDER FORM 





| 

| 

| 

| 

| 

| If you have something to sell now’s your chance! Don’t turn the page — turn to us! 
! Rates of charge: 40p per word per issue (minimum of 15 words).Please state classification 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


and post to COMPUTING TODAY, CLASSIFIED DEPT., 1 GOLDEN SQUARE, 
LONDON W.1. 


Please use BLOCK CAPITALS and include post codes. 
Name (Mr/Mrs/Miss/MS) ..................:ccccececeeeeeeeeeeeeeeeeeeenees 


(delete accoraingly) 


TI Snr kta ac cucapa ue date eus Colin eA CR wae havens 


CCE EERE EEE EEE EEE EEE EEE EERE EEE EEE EEE HEHEHE EEE HEHEHE EEHHEE EEE EEE HHHHH HEHEHE E EES 
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AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE... 








Computer . 
dunk Shop 


We Buy, Sell, Break Computers & Peripherals. 
10 Waterloo Rd, Widnes, Halton. Tel: 051 420 4590 





PERSONAL COMPUTERS 


Complete range of Acorn products, 
peripherals and interesting add ons. BBC 
repairs and spares. 
Educational, Business and 
Leisure Software. 

318 CHARTWELL Nth, VICTORIA 
SHOPPING CENTRE, SOUTHEND-ON- 
SEA, ESSEX. TEL: (0702) 614131. 


HERTFORDSHIRE 


NEWBRAIN & SANYO 
HARDWARE & SOFTWARE 
Printers, Epson, KDC, Juki etc. Monitors, Tape 
Recorders, Books, Expansions, CP/M. Sanyo 550/ 
555 Computers. Access/Mail Order. Ask for details. 


ANGELA ENTERPRISES 
Tel: Stevenage (0438) 812439 anytime 











me) jete), 






LEABUS 


legal and busines software 
Specialists in wordprocessing systems (multi- 
lingual wordprocessors etc) based on the Apricot 
Computers 
Open 9am-6pm. Telephoe anytime. 
114 Brandon Street, London SE17 1AL. 
Telephone: 01 708 2756. 













SOUTH LONDON 


CROYDON COMPUTER CENTRE 


Authorised Acorn Service Centre 


29a Brigstock Rd., Thornton Heath, 
Surrey. Tel: 01 - 689 1280 

BBC, Acorn, Electron, Genie, Oric, 
Kaga Microvitek Zenith Monitors 


84 Printers. Paper, 
Ribbons, Software etc. BUY-HIRE. 


MIDDLESEX 


SCREENS MICROCOMPUTERS 
6 Main Ave., Moor Park, Northwood, Middx. 
Tel: Northwood (09274) 20664 
Telex: 923574 ALACOL G. 

Official Dealers for: Acorn, Atari, Amstrad, 
Apricot, Commodore, Dragon, Einstein, Memo- 
tech, Oric, Psion, Sirius, Sanyo & Sinclair. 

Open 6 days per week 












NORFOLK 












ANGLIA COMPUTER CENTRE 


88 St Benedicts Street, 
Norwich. 

Tel: (0603) 29652 /26002. 

Open: 6 days 9am-5.30pm. 


SCOTLAND 








VICTOR MORRIS GLascow 


TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE 
PANASONIC, CUMANA, EPSOM ETC. 


340 Argyle Street, Glasgow G2: 041 221 8958 


24 Gloucester Road, Brighton. 
Tel: 0273-698424. 
Open: Mon-Fri 10am-5.30pm, 
Sat Yam-5.30pm. 


TYNE AND WEAR 


HCCS associATES 
533 Durham Rd., Low Fell, 
Gateshead. Tel. Newcastle 821924. 
Open: 6 days Yam-5.30pm (Sat 
10am-5.30pm). Specialists in: Acorn, 
BBC, Video Genie, VIC 20. 












CLASSIFIED ORDER FORM 
COMPUTAMART 
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Please include my business details in the next available issue of Computing Today: 
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' Post To: Computamart, Computing Today, 1 Golden Square, London W1. 
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AVAILABLE FOR COMMODORE 64 WITH DISC DRIVE 





Disc Drive? 


DOMESTIC DRIVE 
BUSINESS DRIVE 


Realise the full potential of your disc drive with 
Triangle. 

A powerful, fast and totally integrated suite of 
programs — WORD PROCESSOR, DATA BASE 
and SPREADSHEET. 


Keep accounts, set-up household and business 
cash flow projections, store mailing lists. 





All for only 
@ Three totally integrated @ Exchange data 
programs between programs 


@ Write and edit text easily @ Tutorial and on-screen 
@ Store your records, lists and “Help” windows 
inventories @ 100% machine-code for fast 
@ Answer your financial response 
“What Ifs” @ Comprehensive manual 


that’s easy to follow 


CREATIVE DRIVE 


Stretch your mind and your disc drive with 
Activity Centre. 

An integrated, stimulating and wide-ranging 
toolkit. Write, draw, animate drawings even 
compose music. 


Widen your creative skills, write and illustrate 
reports for school or at work. Whether you're 7 
or 70 years, you'll find Activity Centre great fun. 


The price? It’s a breakthrough at 
£14.95 
RRP 4 


@ Write and illustrate text @ Large picture 
@ Paint and animate your library memory 
pictures @ Music fanfare 
@ Compose your own music library memory 


@ Save and copy images @ Easy to use manual 
@ 100% integrated 
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= ARGUS PRESS SOFTWARE LIMITED 


Liberty House, 222 Regent Street, 
London WiR 7DB. Telephone 01 439 0666 






Argus Pres | 
Software ¢ sroup 






















AVAILABLE FOR COMMODORE 64 WITH DISC DRIVE 











An opportunity to win a super ELEPHANT Safari for two persons — luxury accommodation, travel and all expenses 
paid — with every purchase of a 10-disk ELEPHANT pack made between lst Aprii and d0th June 1985 

Look for your participating ELEPHANT Dealer’s special Competition Display and pick up a simple puzzle card with 
your purchase. Send it to us with an ELEPHANT 10-pack top to receive, completely free,an ELEPHANT ‘T’ shirt and 
an opportunity in this exciting competition. Each subsequent 10-pack purchase and completed puzzle card gives 
you another opportunity — there's no limit! 

Should you have difficulty in obtaining ELEPHANT products, phone or write for details of your nearest Dealer. 


. ‘ o 
Dennison Manufacturing Co. Ltd. 
Colonial Way, Watford, Herts WD2 4JY, Tel: Watford (0923) 41244, Telex: 923321 
France: Sorociass, 45, rue de l'Est - 92100, Boulogne 
Tel. Reseau de Distribution: 605.98 99, Administration des Ventes: 605.70.78, Tel ) 436 I 
Germany: Marcom Computerzubehor GmbH, Podbielskistr. 321, 3000 Hannover 51, Tel: (0511) 647420, Telex: 923818 
Other Countries: Dennison International Company, 4006 Erkrath 1, Matthias-Claudius-Strasse 9, Telex: 858 6600 








